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THE    PRESENT  PROBLEMS  OF  GEOGRAPHY.* 

By  HUGH  ROBERT  MILL,  D.So.,  LL.D. 

The  present  problems  of  a  science  may,  I  hope,  be  viewed  as  those 
problems  the  solution  of  which  at  the  present  time  is  most  urgent  and 
appears  most  promising.  Were  present  problems  held  to  include  the 
whole  penumbra  of  our  ignorance,  I  at  least  have  neither  the  desire  nor 
the  competence  to  discourse  upon  them.  So  much  has  been  written  on 
the  problems  of  geography  in  recent  years  that  a  detailed  summary  of 
the  existing  literature  would  be  a  ponderous  work,  and  afiford  much 
dull  and  contradictory  reading.  I  cannot  even  attempt  to  associate 
different  views  of  the  problems,  of  geography  with  the  names  of  their 
leading  exponents,  though,  perhaps,  if  I  were  to  do  so,  I  should  quote 
with  almost  entire  approval  the  masterly  address  recently  delivered  to 
the  American  Association  for  the  Advancement  of  Science  by  Prof. 
W.  M.  Davis. 

Believing  that  every  geographer  should  approach  such  a  question 
as  this  by  the  avenue  of  his  own  experience,  I  offer  a  frankly  personal 
opinion,  the  outcome  of  such  study,  research,  and  intercourse  with 
kindred  workers  as  have  been  possible  to  me  during  the  last  twenty 
years.  The  views  I  hold  may  not  be  representative  of  European, 
perhaps  not  even  of  British,  geographical  opinion,  except  in  so  far  as 
they  are  the  result  of  assimilating,  more  or  less  consciously,  the  writings 
and  teachings  of  geographical  leaders  in  all  countries,  retaining  con- 
genial factors,  and  modifying  or  rejecting  those  which  were  foreign  to 
the  workings  of  my  own  partially  instructed  mind. 

*  An  address  delivered  to  the  International  Congress  of  Arts  and   Sciences  at 
St.  Louis  on  September  22,  1904. 

No.  I. — January,  1905.]  b 
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The  history  of  every  branch  of  science  teaches  that  time  works 
changes  in  the  nature  and  the  value  of  the  problems  of  the  hour.  In 
successive  ages  the  waves  of  existing  knowledge  made  inroads  upon  the 
shores  of  ignorance  at  different  points.  For  one  generation  they  seem 
to  have  been  setting,  with  all  their  force,  against  some  one  selected 
point ;  in  the  next  they  are  encroaching  elsewhere,  the  former  problem 
left,  it  may  be,  imperfectly  solved;  but  gradually  the  area  of  the 
unknown  is  being  reduced  on  every  side,  however  irregularly. 

In  the  beginning  of  geography,  the  problem  before  all  others  was 
the  figure  of  the  Earth.  Scientific  progress,  not  in  geography  alone,  but 
in  all  science,  depended  on  the  discovery  of  the  truth  as  to  form.  No 
sooner  was  the  sphericity  of  the  Earth  established  than  two  fresh  prob> 
lems  sprang  to  the  front,  neither  of  them  new,  for  both  existed  from  the 
first — the  fixing  of  position,  and  the  measurement  of  the  size  of  the 
Earth.  Geography,  and  science  as  a  whole,  progressed  by  the  failures, 
as  well  as  by  the  successes,  of  the  pioneers  who  struggled  for  centuries 
with  these  problems.  Latitude  was  a  simple  matter,  theoretically  no 
problem  at  all,  but  a  direct  deduction  from  the  Earth's  form,  though  its 
determination  was  practically  delayed  by  difficulties  of  a  mechanical 
kind.  The  problem  of  the  longitude  was  far  more  serious,  and  bulks 
largely  in  the  history  of  science.  Fending  their  solution,  the  estimates 
of  size  were  rough  guesses ;  had  they  been  more  accurate,  it  is  doubtful 
if  Columbus  could  have  persuaded  any  sane  sailor  to  accompany  him  on 
his  westward  voyage  to  India,  the  coast  of  which  he  was  not  surprised 
to  find  so  near  to  Spain  as  the  Caribbean  sea. 

After  latitude  could  be  fixed  to  a  nicety,  and  longitude  worked  out 
in  certain  circumstances  with  nearly  equal  accuracy,  the  size  of  the 
Earth  was  determined  within  a  small  limit  of  error,  and  the  problem  of 
geography  shifted  to  detailed  discovery.  This  phase  lasted  so  long  that 
even  now  it  hardly  excites  surprise  to  see  an  article,  or  to  open  a  volume, 
on  the  history  of  geography,  which  turns  out  to  be  a  narrative  of  the 
progress  of  discovery.  Perhaps  British  geographers,  more  than  others, 
were  prone  to  this  error,  and  for  a  time  the  country  foremost  in  modem 
discovery  ran  some  risk  of  falling  to  the  rear  in  real  geography. 

It  is  not  so  paradoxical  as  it  seems  to  say  that  the  chief  problem  of 
geography  at  present  is  the  definition  of  geography.  Some  learned  men 
have  said  within  living  memory,  and  many  have  thought,  that  geography 
is  not  a  science  at  all,  that  it  is  without  unity,  without  a  central  theory, 
that  it  is  a  mere  agglomerate  of  scraps  of  miscellaneous  information 
regarding  matters  which  are  dealt  with  scientifically  by  astronomers, 
geologists,  botanists,  anthropologists,  and  others.  Geography  is  not  so 
circumstanced.  Although  its  true  position  has  only  recently  been 
recovered  from  oblivion,  it  is  a  science,  and  one  of  long  standing. 

I  have  said  before,*  and  I  may  repeat,  because  I  can  say  it  no 

♦  British  Assoc.  Reporto— Presidential  Address  in  Section  E.    Glasgow,  1901. 
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better,  that  modern  geography  has  developed  by  a  recognizable  con- 
tinuity of  change  from  century  to  century.  I  am  inclined  to  give 
more  weight  than  others  have  done  to  the  remarkable  treatise  of  Dr. 
Nathanael  Carpenter,  of  Exeter  College,  Oxford,  published  in  1625,  as  a 
stage  in  the  growth  of  geographical  thought  and  theory.  The  striking 
feature  of  Carpenter's  book  is  the  practical  assertion  of  the  claims  of 
oommon  sense  in  dealing  with  questions  which  superstition  and  tradition 
had  previously  influenced.  Yarenius,  who  died  at  the  age  of  twenty- 
eight,  published  in  1650  a  single  small  volume,  which  is  a  model  of 
conciseness  of  expression  and  logical  arrangement  well  worthy  even 
now  of  literal  translation  into  English.  From  several  points  in  its 
arrangement,  I  am  inclined  to  believe  that  he  was  influenced  by 
Carpenter's  work.  So  highly  was  Yarenius's  book  thought  of  at  the 
time  that  Sir  Isaac  Newton  brought  out  an  annotated  Latin  edition  at 
Cambridge  in  1672.  The  opening  definition  as  rendered  in  the  English 
translation  of  1733  (a  work  largely  spoilt  by  stupid  notes  and  inter- 
polations) runs — 

"  Geography  is  that  part  of  mixed  maihematica  which  explains  the 
state  of  the  Earth  and  of  its  parts,  depending  on  quantity,  viz.  its 
figure,  place,  magnitude,  and  motion  with  the  celestial  appearances,  etc. 
By  some  it  is  taken  in  too  limited  a  sense,  for  a  bare  description  of  the 
several  countries ;  and  by  others  too  extensively,  who  along  with  such 
a  description  would  have  their  political  constitution." 

Yarenius  produced  a  framework  of  Physical  Geography  capable  of 
including  new  facts  of  discovery  as  they  arose;  and  it  is  no  wonder 
that  his  work,  although  but  a  part,  ruled  unchallenged  as  the  standard 
text-book  of  pure  geography  for  more  than  a  century.  He  laid  stress 
on  the  causes  and  effects  of  phenomena  as  well  as  the  mere  fact  of  their 
occurrence,  and  he  clearly  recognized  the  influence  upon  different 
distributions  of  the  vertical  relief  of  the  land.  He  did  not  treat  of 
human  relations  in  geography,  but,  under  protest,  gave  a  scheme  for 
discussing  them  as  a  concession  to  popular  demands. 

As  Isaac  Newton,  the  mathematician,  had  turned  his  attention  to 
geography  at  Cambridge  in  the  earlier  part  of  the  eighteenth  century, 
so  Immanuel  Kant,  the  philosopher,  lectured  on  the  same  subject  at 
Eonigsberg  in  the  later  part.  The  science  of  geography  he  considered 
to  be  fundamentally  physical,  but  physical  geography  formed  the 
introduction  and  key  to  all  other  possible  geographies,  of  which  he 
enumerated  five :  maihemaiicaU  concerned  with  the  form,  size,  and 
movements  of  the  Earth  and  its  place  in  the  solar  system  ;  moral,  taking 
account  of  the  customs  and  characters  of  mankind  according  to  their 
physical  surroundings;  political,  concerning  the  divisions  of  the  land 
into  the  territories  of  organized  governments  ;  mercantile,  or,  as  we  now 
call  it,  commercial  geography ;  and  theological,  which  took  account 
of  the  distribution  of  religions.     It  is  not  so  much  the  cleavage  of 
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geography  into  five  branches,  all  springing  from  phyBical  geography 
like  the  fingers  from  a  hand,  which  is  worthy  of  remark,  bnt  rather  the 
recognition  of  the  interactioo  of  the  conditions  of  physical  geography 
with  all  other  geographical  conditions.  The  scheme  of  geography  thns 
acquired  unity  and  flexibility  snch  as  it  had  not  prdTiously  attained, 
but  Kant's  views  have  never  received  wide  recognition.  If  his  geo- 
graphical lectures  have  been  translated,  no  English  or  French  edition 
has  come  under  my  notice;  and  such  currency  as  they  obtained  in 
Germany  was  checked  by  the  more  concrete  and  brilliant  work  of 
Humboldt,  and  the  teleological  system  elaborated  in  overwhelming 
detail  by  Bitter. 

Bitter's  views  were  substantially  those  of  Paley.  The  world,  he 
found,  fitted  its  inhabitants  so  well  that  it  was  obviously  made  for 
them  down  to  the  minutest  detail.  The  theory  was  one  peculiarly 
acceptable  in  the  early  decades  of  the  nineteenth  century,  and  it  had 
the  immensely  important  result  of  leading  men  to  view  the  Earth  as  a 
great  unit  with  all  its  parts  co-ordinated  to  one  end.  It  gave  a  philo- 
sophical, we  may  even  say  a  theological,  character  to  the  study  of 
geography. 

Eant  had  also  pointed  to  unity,  but  from  another  side,  that  of 
evolution.  It  was  not  until  after  Charles  Darwin  had  fully  restored 
the  doctrine  of  evolution  to  modern  thought  that  it  was  forced  upon 
thinking  men  that  the  fitness  of  the  Earth  to  its  inhabitants  might 
result,  not  from  its  being  made  for  them,  but  from  their  having  been 
shaped  by  it.  The  influence  of  terrestrial  environment  upon  the 
life  of  a  people  may  have  been  exaggerated  by  some  writers — ^bj 
Buckle,  in  his  *  History  of  Civilization,'  for  example — but  it  is 
certain  that  this  influence  is  a  potent  one.  The  relation  between 
the  forms  of  the  solid  crust  of  the  Earth  and  all  the  other  phenomena 
of  the  surface  constitutes  the  very  essence  of  geography. 

It  is  a  fact  that  many  branches  of  the  study  of  the  Earth's  surface 
which  were  included  in  the  Cosmography  of  the  sixteenth  century, 
the  Physiography  of  Linnteus,  the  Physical  Geography  of  Humboldt, 
and  perhaps  even  the  Erdkunde  of  Bitter,  have  been  elaborated  by 
specialists  into  studies  which,  for  their  full  comprehension,  require  the 
whole  attention  of  the  student;  but  it  does  not  follow  that  these 
specializations  fully  occupy  the  place  of  geograph}^  for  that  place  is 
to  co-ordinate  and  correlate  all  the  special  facts  concerned  so  that  they 
may  throw  light  on  the  plan  and  the  processes  of  the  Earth  and  its 
inhabitants.  This  was  clear  to  Carpenter  in  1625,  though  it  has  been 
almost  forgotten  since. 

The  principles  of  geography  on  which  its  claims  to  status  as  a 
science  rest  are  generally  agreed  upon  by  modern  geographers,  though 
with  such  variations  as  arise  from  diff'erences  of  standpoint  and  of 
mental  process.     The  evolutionary  idea  is  unifying  geography  as  it  has 
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unified  biology,  and  the  whole  oomplicated  sabjeot  may  be  presented  as 
the  resnlt  of  continuous  progressive  change  brought  about  and  guided 
by  the  influence  of  external  conditions.  It  is  impossible  to  discuss  the 
present  problems  of  geography  without  once  more  recapitulating  the 
permanent  principles. 

Tbe  science  of  geography  is,  of  course,  based  on  the  mathematical  pro- 
perties of  a  rotating  sphere;  but  there  is  force  in  Kant's  classification,  which 
subordinated  mathematical  to  physical  geography.  The  vertical  relief  of 
the  Earth's  crust  shows  us  the  grand  and  fundamental  contrast  between 
the  oceanic  hollow  and  the  continental  ridges ;  and  the  hydrosphere  is 
so  guided  by  gravitation  as  to  fill  the  hollow  and  rise  upon  the  slopes  of 
the  ridges  to  a  height  depending  on  its  volume,  thus  introducing  the 
great  superficial  separation  into  land  and  sea.  The  movements  of  the 
water  of  the  ocean  are  guided  in  every  particular  by  the  relief  of  the 
sea-bed  and  the  configuration  of  tbe  coast-lines.  Even  tbe  distribution 
of  the  atmosphere  over  the  Earth's  surface  is  affected  by  the  relief  of  the 
crust,  the  direction  and  force  of  the  winds  being  largely  dominated  by 
the  form  of  the  land  over  which  they  blow.  The  different  physical 
constitution  of  land,  water,  and  air,  especially  the  great  difference 
between  the  specific  heat  and  conductivity  or  diathermancy  of  the  three, 
causes  changes  in  the  distribution  of  the  sun's  heat,  and  as  a  result  the 
simple  climatic  zones  and  rhythmic  seasons  of  the  mathematical  sphere 
are  distorted  out  of  all  their  primitive  simplicity.  The  whole  irregular 
distribution  of  rainfall  and  aridity,  of  permanent,  seasonal,  and  variable 
winds,  of  sea  climate  and  land  climate,  is  the  resultant  of  the  guiding 
action  of  land  forms  on  the  air  and  water  currents,  disturbed  in  this  way 
from  their  primitive  theoretical  circulation.  So  far  we  see  the  surface 
forms  of  the  Earth,  themselves  largely  the  result  of  the  action  of  climatic 
foroes,  and  constantly  undergoing  change  in  a  definite  direction,  con- 
trolling tbe  two  great  systems  of  fluid  circulation.  These  in  turn  control 
the  distribution  of  plants  and  animals,  in  conjunction  with  the  direct 
action  of  surface  relief,  the  natural  regions  and  belts  of  climate  dictating 
the  distribution  of  living  creatures.  A  more  complicated  state  of  things 
is  found  when  the  combined  physical  and  biological  environment  is 
studied  in  its  incidence  on  the  distribution  of  the  human  race,  the  areas 
of  human  settlement,  and  the  lines  of  human  communications.  The 
complication  arises  partly  from  the  fact  that  each  of  the  successive 
earlier  environments  acts  both  independently  and  concurrently ;  but  the 
difficulty  is  in  greater  degree  due  to  the  circumstance  that  man  alone 
among  animals  is  capable  of  reacting  on  his  environment  and  deliberately 
modifying  the  conditions  which  control  him. 

I  have  said  before,  and  I  repeat  now,  that  the  glory  of  geography  as 
a  science,  the  fascination  of  geography  as  a  study,  and  the  value  of 
geography  in  practical  affairs,  arise  from  the  recognition  of  this 
unifying  influence  of  surfiace  relief  in  controlling,  though  in  the  higher 
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developments  rather  by  suggestion  than  dictation,  the  incidence  of 
every  mobile  distribution  on  the  Earth's  surface.  I  am  inclined,  in  the 
light  of  these  views,  to  put  forward  a  definition  of  geography  which  I 
think  may  be  accepted  in  principle,  if  not  in  phrase,  by  most  of  the 
class  called  by  Prof.  Davis  "  mature  geographers.*' 

It  runs.  Geography  is  the  science  which  deals  mth  the  forms  of  relief  of 
the  Earth's  crust,  and  mth  the  influence  which  these  forms  exercise  on  the 
distribution  of  all  other  phenomena. 

The  old  pigeon-hole  view  of  human  knowledge  is  now  happily 
discredited  and  recognized  as  useless,  save  perhaps  by  some  Bip  van 
Winkles  of  science,  who  concern  themselves  more  with  names  than 
things,  and  would  placidly  misconceive  the  facts  of  nature  to  fit  the 
framework  of  their  accepted  theories.  High  specialization  is  necessary  to 
progress,  but  only  as  a  phase  of  a  working  life,  not  as  the  whole  purpose 
of  a  whole  man. 

It  is  convenient  and  often  profitable  for  a  man  of  science  to  have  a 
recognized  label,  but  it  seems  to  me  that  important  advances  are  to  be 
made  by  cultivating  those  comers  of  the  field  of  knowledge  which  lie 
between  the  patches  where  the  labelled  specialists  toil  in  recognized 
and  respected  supremacy.  It  has  been  so  habitual  to  classify  the  man 
of  science  by  what  he  works  in,  ^that  it  almost  requires  an  effort' 
to  see  that  the  way  in  which  he  works  is  of  greater  determinative 
importance.  Thus  the  scientific  geographer  is  apt  to  find  no  place  in 
the  stereotyped  classification,  and  his  work  may  be  lost  sight  of  on  that 
account.  Should  he  dwell  on  latitude  and  longitude,  the  astronomer 
smiles  pityingly ;  if  he  looks  at  rocks,  the  geologist  claims  that  depart- 
ment ;  if  he  turns  to  plants,  the  botanist,  with  the  ecologist  behind  him, 
is  ready  to  warn  him  off;  and  so  with  other  specialists.  But  the  mature 
geographer  seeks  none  of  the  territory,  and  hankers  after  none  of  the 
goldfields  belonging  to  other  recognized  investigators.  He  works  with 
the  material  they  have  already  elaborated,  and  carries  the  process  a  step 
further,  like  the  goldsmith  handling  the  finished  products  of  the 
metallurgist  nnd  the  miner. 

The  present  problems  of  geography  seem  to  me  to  be  of  two  kinds : 
the  first  minor  and  preliminary,  the  completion  of  the  unsolved  and 
partially  solved  problems  of  the  past;  the  second  ultimate  and  essential, 
dealing  with  the  great  problem  on  the  solution  of  which  the  whole 
future  of  the  science  rests. 

The  residual  problems  inherited  from  the  past  represent  the  work 
which^'should  have  been  done  by  our  predecessors,  but,  not  having  been 
done  at  the  right  time,  remains  now  to  bar  our  progress.  It  has  to  do 
only  with  ascertaining  and  accurately  recording  facts,  and  involves 
infinite  labour,  but  comparatively  little  geographical  thought. 

To  begin  with,  the  ground  should  be  cleared  by  wiping  off  the  globe 
the  words  terra  incojnita.     Such  unknown  parts  of  the  Earth  now  cling 


THE  PRESENT  PROBLEMS  OP  GEOGRAPHf.  7 

about  the  poles  alone«  and  that  they  should  even  do  this  is  something  of  a 
disgraoe.  If  common  terrestrial  globes  were  pivoted  on  equatorial  points, 
so  that  the  polar  areas  were  not  covered  with  brass  mountings,  the  sight 
of  the  bare  patches  would  perhaps  have  been  so  galling  to  the  pride  of 
humanity  that  they  would  long  since  have  been  filled  in  in  detail. 
Again  and  again,  and  never  more  splendidly  than  in  recent  years, 
polar  explorers  have  shown  courage  and  perseverance,  and  have  cheer- 
fully encountered  hardships  enough  to  have  enabled  them  to  reach  the 
poles,  and  they  would  have  done  so,  not  once,  but  many  times,  were  it 
not  for  the  want  of  money.  Of  course,  all  polar  explorers  have  not 
been  competent  for  the  task  they  undertook,  but  most  of  the  leaders,  if 
they  had  had  more  powerful  ships,  more  coal,  more  stores,  more  dogs — 
and  sometimes  if  they  had  had  fewer  men — could  have  solved  these 
perennial  problems  of  exploration.  With  a  competent  man  in  com- 
mand— and  competent  men  abound — a  sufficiency  of  money  is  all  that 
is  required.  A  million  dollars  judiciously  spent  would  open  the  way  to 
the  north  pole,  a  few  millions  would  reach  the  south  pole;  but  far 
more  than  this  has  been  spent  in  vain  because  the  money  was  doled  out 
in  small  sums  at  long  intervals,  sometimes  to  explorers  with  no  real 
call  to  the  quest,  and  working  in  accordance  with  no  scientific  plan. 

The  grand  journeys  over  the  polar  ice  of  Nansen,  Peary,  and  Cagni 
in  the  north,  and  of  Scott  and  his  company  in  the  south,  promise 
well  for  an  early  solution  of  this  particular  problem. 

The  other  residual  problems  of  exploration  and  survey  are  in  the 
same  case.  If  those  who  control  money  saw  it  to  be  their  duty  to 
solve  them,  they  would  all  be  solved,  not  in  a  year,  but  in  due  time. 
Though  a  great  deal  of  exploration  remains  to  do,  the  day  of  the 
ignorant  explorer  is  done.  The  person  who  penetrates  a  little-known 
country  in  search  of  adventures  or  sport,  or  in  order  to  go  where  no  one 
of  his  colour  or  creed  had  been  before,  is,  from  the  geographical  point  of 
view,  a  useless  wanderer ;  and  if  he  be  a  harmless  wanderer,  the  true 
explorer  who  may  follow  in  his  footsteps  is  uncommonly  fortunate. 
Exploration  now  requires,  not  the  pioneer,  but  the  surveyor  and  the 
student. 

The  map  of  the  world  ought  to  be  completed,  and  it  is  the  duty  and, 
I  believe,  the  interest  of  every  country  to  complete  at  least  that  portion 
which  includes  its  own  territory.  An  imperial  policy  which  ignores  such 
an  imperial  responsibility  is  a  thing  of  words,  and  not  of  deeds.  Tin- 
surveyed  and  unmapped  territory  is  a  danger,  as  well  as  a  disgrace,  to 
the  country  possessing  it,  and  it  would  hardly  be  too  much  to  say  that 
boundary  disputes  would  be  unknown  if  new  lands  were  mapped  before 
their  mineral  wealth  is  discovered.  The  degree  of  detail  required  in  any 
survey  depends  upon  the  importance  of  the  region.  The  desideratum 
is  not  a  large-scale  map  of  every  uninhabited  island,  but  a  map  of  the 
whole  Earth's  surface  on  the  same  scale,  which  for  the  present  may  be 
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a  small  one,  and  might  very  well  be  that  of  1 :  1,000,000  proposed  by 
Prof.  Penck,  and  now  being  oarried  into  efifeot  for  the  surveyed  portions 
of  the  land.  Snoh  a  map  onght  to  include  sub-aqueous  as  well  as  sub- 
aerial  features,  and  when  completed  it  would  form  a  solid  basis  for  the 
full  discussion  of  many  problems  which  at  present  can  only  be  touched 
upon  in  a  detached  and  unsatisfactory  manner.  The  first  problem 
which  it  would  solve  is  the  measurement  of  the  volume  of  the  oceanic 
waters  and  of  the  emergent  land,  so  that  the  mean  depth  of  the  oceans 
and  the  mean  heights  of  the  continents  might  be  exactly  determined. 
This  would  involve,  besides  the  horizontal  surveys,  a  vertical  survey  of 
considerable  accuracy.  At  sea  the  vertical  element  is  easily  found,  and 
the  depths  measured  by  surveying  and  exploring  vessels  in  recent  years 
are  very  accurate.  They  must,  however,  be  made  much  more  numerous. 
On  land,  outside  the  trigonometrically  surveyed  and  spirit-levelled  coun- 
tries, the  vertical  features  are  still  most  unsatisfactorily  delineated. 
Barometric  determinations,  even  when  made  with  mercurial  barometers 
or  boiling-point  thermometers,  are  uncertain  at  the  best,  while  when 
made  with  aneroids  they  afford  only  the  roughest  approximations  to 
the  truth.  Where  levelling  is  impracticable,  angular  measurements  of 
prominent  heights,  at  least,  should  be  insisted  on  as  an  absolute  necessity 
in  every  survey. 

When  a  map  of  the  whole  surface  of  the  Earth  on  the  scale  of 
1 :  1,000,000  is  completed,  we  may  consider  the  residual  problems  as 
solved.  This  is  far  from  being  the  case  as  yet,  and  in  the  present 
circumstances  the  most  useful  work  that  the  geographical  societies  of 
the  world  could  do  would  be  to  secure  the  completion  of  explorational 
surveys  to  that  scale.  The  system  of  instruction  for  travellers  estab- 
lished by  the  Boyal  Geographical  Society  has  equipped  a  large  number 
of  explorers  and  colonial  officials  as  expert  surveyors,  and  the  result 
is  now  being  felt  in  every  quarter  of  the  globe.  This  is  not  the 
highest  geographical  work,  but  merely  preliminary  and  preparatory ; 
yet  progress  is  checked,  if  not  barred,  until  it  is  accomplished.  The 
map  of  one  to  a  million  is  not  to  be  viewed  as  an  end  in  itself; 
nevertheless^  its  completion  will  mark  an  era,  the  accomplishment  of 
the  small-scale  survey  of  the  globe,  and  permit  of  fresh  advances. 

Money  could  solve  the  last  of  the  problems  of  exploration,  but  when 
we  come  to  problems  of  the  second  category  we  enter  a  region  of  pure 
science,  where  money  becomes  a  minor  consideration.  The  acquisition 
of  knowledge  is  a  simple  process,  for  which  multitudes  have  a  natural 
aptitude ;  but  the  co-ordination  of  knowledge  and  its  advancement  are 
very  different  matters.  The  difference  is  more  marked  in  the  case  of 
geography  than  in  geology  or  chemistry  or  physics,  for,  in  English- 
speaking  coantries  at  least,  the  training  of  geographers  is  in  its  infancy, 
whilst  that  of  the  exponents  of  other  sciences  is  highly  developed. 
Hence  it  happens  that  before  any  actual  problem  in  geography  can  be 
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attacked,  the  man  who  is  to  deal  with  it  must  be  prepared  on  purpose 
for  the  task,  and  he  raust  have  determination  enough  to  stick  to  an 
nnpopular  subject  with  little  encouragement  in  the  present  and  small 
prospects  for  the  future.     Such  men  are  not  very  easily  found. 

If  they  can  be  found,  the  problems  they  should  be  set  to  solve  are 
at  hand  and  waiting.  We  know  enough  about  the  relations  of  mobile 
distributions  to  fixed  environments  to  feel  satisfied  that  the  relations 
are  real  and  of  importcoice ;  but  we  do  not  yet  know  enough  to  deter- 
mine exactly  what  the  relations  are  and  the  degree  in  which  they  apply 
to  particular  cases.  It  is  the  province  of  geography  to  find  this  out,  and 
to  reduce  to  a  quantitative  form  the  rather  vague  qualitative  suggestions 
that  have  been  put  forward.  The  problem  is  multiform  and  manifold, 
applying  to  a  vast  range  of  phenomena,  and  those  who  have  surveyed 
it  are  often  inclined  to  sigh  for  a  Kepler  or  a  Newton  to  arise  and  call 
order  from  the  chaos. 

A  vast  amount  of  material  lies  before  the  geographer  with  which  to 
work,  even  though,  as  has  been  explained,  much  more  is  needed  before 
the  data  can  be  looked  upon  as  complete.  After  seeing  that  the  missing 
facts  are  in  course  of  being  supplied,  the  great  thing  is  to  work  and 
to  direct  the  work  of  others  towards  the  proper  comprehension  of  the 
facts  and  their  bearings.  This  involves  as  much  the  checking  and  dis- 
couragement of  work  in  wrong  or  useless  directions  as  the  help  and 
encouragement  of  well-directed  efforts. 

The  first  element  of  geography  is  the  configuration  of  the  crust  of  the 
Earth,  and  our  knowledge  is  already  ripe  for  a  systematic  classification 
of  the  forms  of  the  crust,  and  for  a  definite  terminology  by  which  to 
describe  them.  For  some  reason,  not  easy  to  discover,  geographical  terms, 
with  the  exception  of  those  handed  down  from  antiquity,  have  not,  as  a 
rule,  been  taken  from  the  Greek  like  other  scientific  terms.  They  have 
nsually  been  formulated  in  the  language  of  the  author  who  has  intro- 
duced them.  For  this  reason  they  retain  a  national  colour,  and,  absurd 
as  it  may  seem  to  scientific  reflection,  national  or  linguistic  feeling  is 
sometimes  a  bar  to  their  general  adoption.  A  more  serious  difficulty  is 
that  different  languages  favour  different  modes  of  thought,  and  thus 
lead  to  different  methods  of  classification.  The  clearness  and  definite- 
ness  of  French  conduces  to  the  use  of  simple  names,  and  the  recognition 
of  definite  features  distinguished  by  clear  differences.  The  facility  for 
constructing  compound  words  presented  by  German  lends  itself  to  the 
recognition  of  composite  types  and  transition  forms,  the  introduction  of 
which  often  swells  a  classification  to  an  almost  unmanageable  com- 
plexity. English  stands  intermediate  between  those  languages,  less 
precise  perhaps  than  French,  certainly  less  adaptable  than  German,  and 
Eoglish  terminologies  often  reflect  this  character.  The  best  way  out 
of  the  difficulty  seems  to  be  to  endeavour  to  arrive  at  a  general  under- 
standing as  to  a  few  broad  types  of  land  form  which  are  recognized  by 
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every  one  as  separate  and  fundamental,  and  then  to  settle  equivalent 
terms  in  each  important  language  by  an  international  committee,  the 
finding  of  which  would  have  to  be  ratified  by  the  national  geographical 
societies.  These  terms  need  not  necessarily  be  identical,  nor  even  trans- 
lated literally  from  one  language  into  another,  but  their  equivalence 
as  descriptive  of  the  same  form  should  be  absolute.  A  recent  inter- 
national committed  appointed  for  the  nomenclature  of  the  forms  of  sub- 
oceanic  relief  put  forward  certain  suggestions  in  this  direction  which 
might  well  be  adapted  to  the  forms  of  sub-aeriel  relief  as  well.  But 
there  are  strong-willed  geographers  who  will  recognize  no  authority 
as  binding,  and  who  will  not,  I  fear,  ever  conform  to  any  scheme  which 
might  threaten  their  liberty  to  call  things  as  they  please. 

Personally,  I  would  go  very  far  to  obtain  uniformity  and  agreement 
on  essential  points,  but  the  only  way  to  do  so  seems  to  be  to  arrive  by 
general  consent  at  a  classification  that  is  as  brief,  simple,  and  essential 
as  possible. 

It  is  necessary  to  classify  land -forms  according  to  their  resemblances 
and  differences,  so  that  similar  forms  may  be  readily  described,  wher- 
ever they  may  be.  The  fixed  forms  of  the  crust  are  the  foundation  of 
all  geography,  the  ultimate  condition  underlying  every  distribution, 
the  guiding  or  controlling  resistance  in  every  strictly  geographical 
change.  The  question  of  place-names  is  altogether  subordinate.  It  is 
convenient  that  every  place  should  have  a  name,  and  desirable  that  the 
name  should  be  philologically  good,  but  the  national  boards  of  geo- 
graphic names,  geographical  societies,  and  survey  departments  see  to 
that,  and  do  their  work  well.  The  question  of  terminology  is  far  more 
difficult  and,  I  think,  more  pressing. 

The  grand  problem  of  geography  I  take  to  be  the  demonstration  and 
quantitative  proof  of  the  control  exercised  by  the  forms  of  the  Earth's 
crust  upon  the  distribution  of  everything  upon  the  surface  or  in  contact 
with  it  which  is  free  to  move  or  to  be  moved.  It  is  a  great  problem 
the  full  solution  of  which  must  be  long  delayed,  but  every  part  of  it 
is  abud  with  minor  problems  of  detail,  alike  in  nature,  but  differing 
widely  in  degree.  These  minor  problems  claim  our  attention  first,  and 
are  so  numerous  that  one  fears  to  attempt  their  enumeration  because  of 
the  risk  of  distracting  attention  from  the  main  issue.  Geography  was 
defined  long  ago  as  the  science  of  distribution ;  but  the  old  idea  was 
statical  distribution,  the  laying  down  on  maps  of  where  things  are ;  now 
we  see  that  we  ought  to  go  further,  and  discuss  also  how  the  things 
came  there,  why  they  remain  there,  whether  they  are  in  transit,  and,  if 
so,  how  their  path  is  determined.  We  are  learning  to  look  on  distribu- 
tion from  its  dynamical  side,  the  Earth  with  all  its  activities  being 
viewed  as  a  machine  at  work.  The  geographer,  as  an  independent 
investigator,  has  to  deal  only  with  matters  touching  or  affected  by  the 
crust  of  the  Earth ;  his  subject  is  limited  to  a  part  only  of  the  economy 
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of  the  EosmoB,  a  faot  that  sometimes  seems  to  be  in  danger  of  being 
forgotten. 

The  quantitative  relationships  of  cnistal  control  have  to  be  worked 
out  for  different  areas  with  different  degrees  of  detail.  A  great  deal 
has  been  done  already,  and  the  material  for  much  more  has  been  collected 
in  a  form  fit  for  use.  The  first  step  in  commencing  such  a  discussion 
is  the  accurate  mapping  of  all  available  data — each  kind  by  itself — for 
the  particular  area.  On  the  national  and  almost  continental  scale,  this  is 
done  better  in  the  United  States  Census  Reports  than  in  any  other  works 
known  to  me.  An  adequate  discussion  of  all  that  is  shown  in  the  maps 
accompanying  these  Reports,  and  in  those  of  the  Coast  and  Geodetic  Sur- 
vey, the  Geological  Surveys,  and  the  Department  of  Agriculture,  would 
be  almost  an  ideal  geographical  description.  The  material  provided  in 
such  rich  profusion  by  the  Federal  and  State  governments  is  being  used  in 
American  universities  with  an  originality  and  thoroughness  that  has  de- 
veloped the  conception  of  geography  and  advanced  its  scientific  position. 
American  geographers  more  than  others  have  grasped  the  dynamic  idea  of 
geography,  and  realized  that  the  central  problem  is  the  elucidation  of 
the  control  or  guidance  exercised  by  fixed  forms  on  mobile  distributions. 

Detailed  work  in  the  same  direction  has  been  done  by  many 
European  geographers  whose  works  are  too  well  known  to  require 
citation;  but  the  geographical  treatment  of  statistics  has  not  been 
taken  up  adequately  by  public  departments  in  the  countries  east  of 
the  Atlantic.  I  will  touch  only  on  the  instance  most  familiar  to  me. 
Except  the  publications  of  the  Admiralty,  Ordnance  and  Geological 
Surveys,  which  cannot  be  surpassed,  the  maps  issued  by  British  Govern- 
ment Departments  in  illustration  of  their  reports  are  rarely  more  than 
diagrams  delimiting  the  areas  -dealt  with,  but  not  depicting  the  distri- 
butions. This  is  the  more  regrettable  because  the  accuracy  and  com- 
pleteness of  the  statistics  in  the  reports  are  inferior  to  none,  and  superior 
to  most  work  of  a  similar  character  in  other  countries.  As  frequently 
happens,  private  enterprise  has  stepped  in  where  official  action  is  want- 
ing, and  it  is  a  pleasure  to  the  geographer  to  turn  to  the  recent  maps 
of  Mr.  J.  G.  Bartholomew,  especially  the  volume  of  his  great  Physical 
Atlas,  the  Atlas  of  Scotland  published  some  years  ago,  and  the  Atlas  of 
England  and  Wales  which  has  just  left  the  press.  Both  of  the  latter 
works  contain  general  maps  based  on  statistics  that  have  not  been 
subjected  to  cartographic  treatment  before,  and  attention  may  be  drawn 
in  particular  to  the  singularly  effective  and  suggestive  mapping  of 
density  of  population.  Another  work  similar  in  scope  and  no  less 
creditable  to  its  compilers  is  the  Atlas  of  Finland,  prepared  by  the  active 
and  enlightened  Geographical  Society  of  Helsingfors.  In  Germany, 
France,  and  Russia  also  examples  may  be  found  of  good  work  of  this 
kind,  sufficient  to  whet  the  desire  for  the  complete  and  systematic 
treatment  of  each  country  on  the  same  lines. 
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It  seems  to  me  that  the  most  useful  application  of  youthful 
enthusiasm  in  geography,  suoh  as  hreaks  forth  in  the  doctorial  theses 
of  German  universities,  and  is  solicited  in  the  programme  of  the 
Research  Department  of  the  Royal  Geographical  Society,  would  be 
towards  the  detailed  comparison  of  the  distribution  of  the  various  con- 
ditions dealt  with  statistically  in  Government  Reports  with  the  topo- 
graphical map  of  selected  areas.  The  work  would,  of  course,  not  stop 
with  the  maps,  for  these,  when  completed,  should  be  tested  and  revised 
as  fully  as  possible  on  the  ground,  since  geography,  be  the  scale  large 
or  small,  is  not  advanced  by  maps  alone. 

Such  small  portions  of  the  co-ordination  of  existing  surveys  are,  at 
the  beet,  no  more  than  fragments  of  a  complete  scheme,  but  they  show 
what  can  be  done  with  existing  surveys  and  actual  statistics,  and  indi- 
cate where  these  may  be  appropriately  reinforced  by  new  work.  I 
have  treated  a  special  case  of  this  kind  pretty  fully  in  papers  to  which 
it  is  only  necessary  to  refer.*  One  section  of  the  scheme  outlined  and 
exemplified  in  these  papers  is  the  distribution  of  rainfall  viewed  in 
relation  to  the  configuration  of  the  land,  and  with  the  active  assistance 
of  nearly  four  thousand  observers  in  the  British  Isles,  I  feel  that  there 
is  some  prospect,  though  it  may  lie  far  in  the  future,  of  ultimate 
results  from  that  study. 

The  system  of  botanical  surveys  now  being  carried  on  with  signal 
success  in  many  countries  is  in  some  ways  even  more  interesting.  It 
includes  the  mapping  of  plant  associations  coid  the  discussion  of  their 
relation  to  altitude,  configuration,  soil,  and  climate.  Such  phenomena 
are  comparatively  simple,  and  the  influence  of  the  various  modifications 
of  geographical  control  is  capable  of  being  discovered.  I  need  only 
mention  the  similar  problems  in  animal  distribution,  both  on  land  and 
in  the  sea,  to  the  elucidation  of  which  many  able  workers  are  devoting 
themselves. 

DifBcnlties  increase  when  the  more  complicated  conditions  of  human 
activity  are  taken  into  account.  The  study  of  the  geographical  causes 
determining,  or  assisting  to  determine,  the  sites  of  towns,  the  lines  of 
roads  and  railways,  the  boundaries  of  countries,  the  seats  of  industries 
and  the  course  of  trade,  is  full  of  fascination  and  promise.  It  has 
yielded  interesting  results  in  many  hands ;  above  all,  in  the  hands  of 
the  leading  exponent  of  anthropogeography,  the  late  Prof.  Ratzel,  of 
Leipzig,  whose  sudden  death  last  month  is  a  grievous  loss  to  geographical 
science.  Had  he  lived  he  might  have  carried  the  lines  of  thought,  which 
he  developed  so  far,  to  their  logical  conclusion  in  the  formulation  of 
general  laws  of  universal  application  ;  but  that  task  devolves  on  his 
disciples. 

Separate  efforts  in  small  and  isolated  areas  are  valuable,  but  a 


•  Geographical  Journal,  7  (1896),  345-364 ;  16  (1900),  205-226,  358-377. 


THE  PRESENT  PROBLEMS  OF  GEOGRAPHY.  13 

mucli  wider  basis  is  necessary  before  general  prinoiples  that  are  more 
tbfioi  hypotheses  can  be  deduced.  For  this  purpose  there  must  be  orga- 
nized co-operation,  international  if  possible,  but,  in  the  present  condition 
of  things,  more  probably  on  a  national  footing  for  each  country.  To 
be  effective,  the  work  would  have  to  be  on  a  larger  scale  and  to  be  con- 
tinued for  a  longer  time,  than  is  likely  to  appeal  to  an  individual  or  a 
voluntary  association.  One  experienoed  geographer  could  direct  an  army 
of  workers,  whose  task  would  be  to  collect  materials  on  a  properly 
thought-out  plan,  and  from  these  materials  the  director  of  the  work 
could  before  long  begin  to  produce  results,  probably  not  sensational, 
but  accurate  and  definite,  which  is  far  better.  The  director  of  such  a 
piece  of  work  must  be  free  to  disregard  the  views  of  the  collectors  of  the 
facts  with  which  he  deals,  if,  as  may  very  well  happen,  these  views  are 
at  variance  with  scientific  principles. 

A  complete  geographical  description  should  commence  with  a  full 
account  of  the  configuration  of  the  selected  area,  and  in  this  I  lay 
less  stress  than  some  geographers  feel  it  necessary  to  do  upon  the 
history  of  the  origin  of  surface  features.  The  features  themselves 
control  mobile  distributions  by  their  form  irrespective  of  the  way  in 
which  that  form  was  produced,  and  although  consideratioDs  of  origin  are 
often  useful  and  always  interesting,  they  are  apt  to  become  purely  geo- 
logical. The  second  point  to  discuss  is  the  nature  of  the  actual  surface, 
noting  the  distribution  of  such  geological  formations  as  volcanic  rocks, 
clays,  limestones,  sandstones,  and  economic  minerals,  the  consistency 
and  composition  of  the  rocks  being  the  points  to  which  attention  is 
directed,  the  geological  order  or  age  an  entirely  subordinate  matter. 
To  this  must  be  added  a  description  of  the  climate  as  due  to  latitude, 
and  modified  by  altitude,  exposure,  and  configuration.  Then  the  dis- 
tribution of  wild  and  cultivated  plants  in  relation  to  their  physical 
environment,  and  of  the  industries  depending  on  them  and  on  other 
natural  resources.  As  the  conditions  increase  in  complexity,  historical 
considerations  may  have  to  be  called  in  to  aid  those  of  the  actual 
facts  of  to-day.  The  lines  of  roads  and  railways,  for  example,  are 
usually  in  agreement  with  the  configuration  of  the  localities  they  serve; 
but  anomalies  sometimes  occur  the  explanation  of  which  can  only  be 
found  by  referring  to  the  past.  The  more  transitory  features  of  a 
country  may  have  acted  differently  at  different  times  in  affording 
facilities  or  interposing  barriers  to  communication.  The  existence  of 
forests  long  since  destroyed,  of  marshes  long  since  drained,  of  mineral 
deposits  long  since  worked  out,  or  of  famous  shrines  long  since  dis- 
credited and  forgotten,  account  for  many  apparent  exceptions  to  the 
ralci  of  geographical  control.  In  long-settled  countries  the  mobile 
distributions  do  not  always  respond  immediately  to  a  change  of  en- 
vironment. A  town  may  cease  to  grow  when  the  causes  that  called 
it  into  existence  cease  to  operate,  but  it  may  remain  as  a  monument 
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to  former  importance  and  not  wither  away.  As  one  ascends  in  the 
geographical  system,  the  mobility  of  the  distributions  which  have  to 
be  dealt  with  increases,  the  control  of  cmst-forms  upon  them  diminishes 
and  non-geographical  influences  come  more  and  more  into  play.  It 
may  even  be  that  causes  altogether  outside  of  geographical  control 
account  for  the  persistence  of  worn-out  towns,  the  choice  of  sites  for 
new  settlements,  or  the  fate  of  existing  industries.  If  this  be  really 
so,  I  think  it  happens  rarely,  and  is  temporary.  Geographical  domi- 
nation, supreme  in  simple  conditions  of  life,  may  be  modified  into 
geographical  suggestion;  but  in  all  stable  groupings  or  continuous 
movements  of  mankind  the  control  of  the  land  on  the  people  will 
surely  assert  itself.  How  ?  and  To  what  degree  ?  are  the  questions  to 
which  the  modern  geographer  must  seek  an  answer. 

A  special  danger  always  menaces  the  few  exponents  of  modes  of 
study  which  are  not  yet  accepted  as  of  equal  worth  with  those  of  the 
long-recognized  sciences.  It  is  the  Nemesis  of  the  temptation  to  adopt 
a  plausible  and  probably  true  hypothesis  as  the  demonstrated  truth, 
and  to  proclaim  broad  and  attractive  generalizations  on  the  strength  of 
individual  cases.  Geographers  have  perhaps  fallen  into  the  error  of 
claiming  more  than  they  can  absolutely  prove  in  the  effort  to  assert 
their  proper  position;  but  the  fault  lies  mainly  at  other  doors.  In 
geography  it  is  not  always  easy  to  obtain  exact  demonstrations  or  to 
apply  the  test  of  accordance  with  ^ct  to  an  attractive  hypothesis ;  and  it 
is  necessary  to  be  on  guard  against  treating  such  speculations  as  if  they 
were  truths.  The  methods  of  journalism,  even  of  the  best  journalism, 
\jire  to  be  absolutely  discouraged  in  science.  The  new  is  not  necessarily 
truer  or  better  than  the  old  simply  because  it  is  new,  and  we  must 
remember  that  time  alone  tests  theories.  It  is  a  danger  to  become  too 
popular.  The  scientific  study  of  geography  should  be  carried  on  with 
as  many  safeguards  of  routine  verification  and  patient  repetition,  and  it 
may  be  within  as  high  a  fence  of  technical  terminology,  as,  say,  physio- 
logy, if  the  proper  results  are  to  be  obtained.  Unfortunately,  the  idea 
is  prevalent  that  geography  is  an  esusy  subject,  capable  of  being  ex- 
pounded and  exhausted  in  a  few  popular  lectures.  I  regret  to  see  the 
growing  tendency  amongst  teachers  of  geography  to  deprecate  the 
acquisition  of  facts,  to  shorten  and  ''  simplify  "  all  chains  of  reasoning, 
to  generalize  over  the  heads  of  clamant  exceptions,  and  even  to  use 
figures,  not  as  the  ultimate  expression  of  exact  knowledge,  but  merely 
as  illustrations  of  relative  magnitude.  I  quite  allow  that  all  this  may 
be  legitimate  and  laudable  in  the  early  stages  of  elementary  education, 
but  it  should  never  pass  beyond,  and  every  vestige  of  such  a  system  of 
evading  difficulties  should  be  purged  from  the  mind  of  the  aspirant  to 
research. 

The  facts  available  for  the  advancement  of  geographical  science 
are  neither  so  well  known  nor  so  easily  accessible  as  they  should  be« 
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Much  has  be6n  done  towards  the  indexing  of  the  current  literature  of 
all  sciences,  and  geography  is  peculiarly  fortunate  in  possessing  the  ex- 
haustive annual  volumes  of  the  Bibliotheea  Oeographica^  published  by  the 
Berlin  Geographical  Society,  the  carefully  selected  annual  bibliography 
of  the  Annates  de  OSographiej  the  critical  and  systematic  chronicles  of  the 
Oeographische  Jahrhuchy  and  the  punctual  monthly  lists  and  reviews  of 
the  Oeographical  Journal  and  Petermanns  Mitteilungen^  not  to  speak  of  the 
work  of  the  *  International  Catalogue  of  Scientific  Literature.'  A  great 
desideratum  is  an  increase  in  the  number  of  critical  bibliographies  of 
special  subjects  and  particular  regions,  prepared  so  carefully  as  to  relieve 
the  student  from  the  necessity  of  looking  up  any  paper  without  being 
sure  that  it  is  the  one  he  requires  to  consult,  and  to  save  him  from  the 
weary  labour  of  groping  through  mauy  volumes  for  fragmentary  clues. 
In  addition  to  the  sources  of  information  usually  catalogued  in  one  or 
other  of  the  publications  cited,  there  exist  in  every  country  numbers  of 
Government  reports  and  quantities  of  periodical  statistics  too  valuable 
to  deserve  their  usual  fate  of  being  compiled,  printed,  stored  away,  and 
forgotten.  There  is  scope  for  a  great  deal  of  hard  but  very  useful 
and  permanently  valuable  work,  in  throwing  all  these  open  to  working 
geographers  by  providing  analytical  indexes.  This  would  make  it 
easier  to  discuss  current  Government  statistics  with  the  highest  degree 
of  precision,  and  to  compare  past  with  present  distributions.  All  such 
statistics  should  be  subject  to  a  cartographical  treatment  no  less  rigidly 
accurate  than  the  ordinary  arithmetical  processes. 

The  ultimate  problem  of  geography  may  perhaps  be  taken  as  the 
determination  of  the  influence  of  the  surface  forms  of  the  Earth  on  the 
mental  processes  of  its  inhabitants.  But  a  host  of  minor  problems  must 
be  solved  in  cutting  the  steps  by  which  that  culmination  may  be 
reached.  Let  us  first  find,  if  possible,  what  is  the  true  relation  between 
the  elevation,  slope,  and  exposure  of  land  and  climate ;  then  the  exact 
influence  of  elevation,  slope,  soil,  exposure,  and  climate  on  vegetation ; 
then  the  relation  between  all  these  and  agriculture,  mining,  manu- 
factures, trade,  transport,  the  sites  of  towns,  the  political  associations  of 
peoples,  and  the  prosperity  of  nations.  After  that  we  may  consider 
whether  it  is  possible  to  reduce  to  a  formula,  or  even  to  a  proposition, 
the  relation  between  the  poetry  or  the  religion  of  a  people  and  their 
physical  surroundings.  The  chemist  Chenevix  wrote  a  book  in  two 
volumes  a  hundred  years  ago  to  demonstrate  the  inferiority  of  a 
particular  nation,  against  one  of  whom  he  bore  a  personal  grudge,  and 
he  was  bold  enough  to  attempt  to  justify  the  formula  C  =  f\,  where  C 
represented  civilization,  X  the  latitude,  and  /  a  function  so  delicately 
adjusted  as  to  make  the  value  of  C  negative  on  one  side  of  a  channel 
20  miles  wide  and  positive  on  the  other  I  We  cannot  hope  to  arrive  by 
any  scientific  process  at  so  definite  a  formula,  but  the  only  way  of  getting 
there  at  all  is  by  forging  the  links  in  a  chain  of  cause  and  effect  as 
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unbroken  as  that  which  led  from  the  "  house  that  Jack  bnilt "  to  the 
*'  priest  all  shaven  and  shorn.** 

The  last  of  the  problems  of  geography  on  which  I  intend  to  touch 
is  that  of  the  training  of  geographers.  So  far  as  elementary  instruction 
in  geography  is  concerned  I  have  nothing  to  say,  except  that  it  was 
bad,  it  is  better,  and  it  seems  likely  that  it  will  be  very  good.  But 
between  geography  as  part  of  the  education  of  a  child  and  geography 
as  the  whole  life-work  of  a  man  there  is  a  gulf  as  wide  as  between 
nursery  rhymes  and  the  plays  of  Shakespeare.  The  training  of  an 
elementary  teacher  in  geography  should  be  more  thorough  and  more 
advanced  than  that  of  a  child,  but  it  need  not  be  of  a  different  order. 
The  teacher,  whose  special  function  is  teaching,  must,  like  the  child, 
accept  the  facts  of  geography  from  the  authorities  who  are  responsible 
for  them.  Although  the  two  gifts  are  sometimes  happily  combined,  an 
excellent  teacher  may  make  but  a  poor  investigator. 

A  would-be  geographer  has  at  present  adequate  scope  for  training 
in  very  few  universities  outside  Germany  and  Austria.    Great  advances 
have  been  made  in  the  United  States,  but  it  is  only  here  and  there 
amongst  the  universities  that  steps  have  been  taken  to  secure  men  of 
the  first  rank  as  professors,  who  are  not  only  channels  of  instruction,  but 
masters  of  research  as  well.    In  the  United  Kingdom  there  are  lecturers 
on  geography  at  several  universities  and  many  colleges ;  and  although 
they  have  done  good  work,  the  system  adopted  fails,  in  my  opinion, 
on  a  practical  point — the  lecturers  are  so  inadequately  paid  that  they 
cannot  afford  to  give  their  whole  time  or  their  undivided  attention  to 
the  subject  with  which  they  are  charged.     In  such  conditions  progress 
cannot  be  rapid,  and  research  is  almost  impossible.    The  absence  of  any 
well-paid  posts,  by  attaining  which  a  geographer  would  be  placed  in  a 
position  equivalent  to  that  of  a  successful  chemist  or  mathematician  or 
botanist,  kills  ambition.     The  man  with  his  income  to  make  cannot 
afford  to  give  himself  wholly  to  such  a  study,  however  great  his  pre- 
dilection for  it.      The  man  with  as  much  money  as  he  needs  rarely 
chooses  ♦'  to  scorn  delights  and  live  laborious  days ;  "  and — with  some 
bright  exceptions — he  has  a  tendency,  when  he  turns  to  science  at  all, 
to  study  it  rather  for  his  own  satisfaction  than  for  the  advance  of  the 
subject  or  the  help  of  his  fellows.     We  want  some  adequate  inducement 
for  solid  scientific  workers,  well  trained  in  general  culture,  and  fitted  to 
come  to  the  front  in  any  path  they  may  select ;  to  devote  their  whole 
attention — and  the  whole  attention  of  such  men  is  a  tremendous  engine 
— to  the  problems  of  geography.     The  labourer  is  worthy  of  his  hire, 
and  the  services  of  the  most  capable  men  cannot  reasonably  be  expected 
if  remuneration  equivalent  to  that  offered  to  men  of  equal  competence 
in  other  subjects  is  not  available.     At  a  few  American  and  several 
German  universities  such  men  can  receive  instruction  from  professors 
who  are  masters  of  the  science,  free  to  undertake  research  themselves. 
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and  to  initiate  their  students  into  the  methods  of  research — the  best 
training  of  all.  If  the  time  should  oome  when  there  are,  perhaps,  a 
dozen  highly  paid  professorships  in  English-speaking  countries,  several 
dozen  aspirants  will  be  found,  including,  we  may  hope,  a  few  more 
gifted  than  their  masters,  all  qualifying  for  the  positions,  stimulated  by 
rivalry,  and  full  of  the  promise  of  progress.  This  is  not  an  end,  but  the 
means  to  an  end.  Bapid  progress  is  impossible  without  the  stimulus 
of  the  intercourse  of  keenly  interested  and  equally  instructed  minds. 
Gko^raphy,  like  other  sciences,  has  to  fight  its  way  through  battles  of 
controversy,  and  smooth  its  path  by  wise  compromises  and  judicious 
concessions,  before  its  essential  theory  can  be  established  and  universally 
accepted.  We  already  see,  though  somewhat  dimly,  the  great  principles 
on  which  it  depends,  and  they  are  becoming  clearer  year  by  year.  As 
they  are  being  recognized  they  may  be  applied  in  a  provibional  way  to 
current  problems  of  practical  life.  The  world  is  not  yet  so  fully 
dominated  by  the  highest  civilization,  nor  so  completely  settled,  as  to 
deprive  geographers  of  an  opportunity  of  showing  how  the  settlement 
and  development  of  new  lands  can  best  be  carried  out  in  the  light  of 
the  permanent  relationships  between  land  and  people  discovered  by  the 
study  of  the  state  of  matters  of  long-settled  areas  at  the  present  day  and 
in  the  past.* 

The  practical  politician,  unfortunately,  thinks  little  of  geographical 
principles,  and  hitherto  he  has  usually  neglected  them  utterly.  Many 
burning  questions  that  have  disturbed  the  good  relations  and  retarded 
the  progress  of  nations,  even  when  they  did  not  burst  into  the  confla- 
gration of  war,  would  never  have  got  alight  had  the  consequences  of 
some  apparently  trifling  neglect,  or  some  careless  action,  been  under- 
stood beforehand  as  clearly  by  the  man  of  affairs  as  by  the  student  of 
geographical  principles.  Perhaps,  when  geography  has  obtained  the 
status  in  the  world  of  learning  to  which  its  ideals  and  achievements 
entitle  it,  the  geographer  may  more  frequently  be  invited,  when  the 
occasion  demands,  to  assist  by  his  advice  in  saving  his  country  from  ex- 
travagance or  disaster. 


GEOGRAPHY  AND  EDUCATION. 

The  Council  of  the  Society  have  recently  been  making  renewed  efforts 
to  secure  the  better  teaching  and  fuller  recognition  of  geography  in 
our  educational  system.  By  issuing  suggestions  for  syllabuses  in 
primary  and  secondary  schools,  by  renewing  their  grants  to  Oxford 
and  Cambridge,  and  by  approaching  the  various  authorities  who  control 


♦  For  a  deTelopment  of  this  suggeBtion,  see  the  Huthor*8  *  New  liands '  (London  : 
diaries  Griffin.     1901). 
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examinations,  they  have  endeavoured  to  call  attention  to  the  needs  of 
the  times,  and  as  far  as  they  can  to  meet  them. 

In  November  the  Times  published  an  incisive  article  by  its  military 
correspondent  on  geography  and  war,  supported  by  a  vigorous  leading 
article,  virhich  led  to  a  discussion  that  can  hardly  fail  to  produce  good 
results. 

The  Times  correspondent  began  his  article  by  pointing  out  that 
in  his  opinion  the  lessons  of  the  South  African  war  had  not  yet  been 
learned  by  the  Intelligence  Department  of  the  War  Office.  It  had 
taken  no  steps  to  prepare  and  distribute  a  map  of  the  theatre  of  war  in 
the  Far  East  which  could  be  read  by  our  officers,  most  of  whom  could 
not  be  expected  to  decipher  the  names  on  the  Russian  and  Japanese  stafif 
maps,  even  if  they  were  able  to  obtain  them.  This  should  have  been 
done,  not  merely  to  enable  our  military  men  to  follow  the  history  and 
learn  the  lessons  of  this  great  war  more  intelligently,  but  to  familiarize 
them  with  a  country  in  which,  considering  our  close  alliance  with  one 
of  the  belligerents,  it  was  not  impossible  that  they  might  be  called 
upon  to  fight  themselves.  Even  the  maps  issued  by  our  public  depart- 
ments were  a  disgrace  (a  criticism  which  is  not  true  of  the  publications 
of  the  Ordnance  Survey,  though  it  is  not  too  strong  a  term  for  certain 
official  maps).  He  gave  a  number  of  striking  examples  of  the  costly 
and  occasionally  tragic  consequences  of  inaccurate  maps,  e,g.  in  marches 
through  little-known  countries,  or  in  laying  the  Abu  Hammad  railway, 
and  hinted  that  the  ignorance  of  ministers  had  contributed  to  the 
misleading  of  armies.  Even  important  official  maps  were  not  always 
known  to  the  authorities,  and  the  Colonial  Office  was  said  to  have 
supplied  a  German  map  to  an  officer  under  orders  for  Nigeria,  in  ignorance 
of  the  existence  of  the  War  Office  map  ! 

''How  could  knowledge  or  interest  in  such  matters  be  expected  as  long  as 
they  are  considered  of  no  account  in  our  educational  system  ?  It  is  not  possible 
to  deal  rationally  with  military  history  or  strategy,  past  or  present,  without  know- 
ledge of  geography  and  of  theatres  of  war,  and  without  maps.  Tet  the  systematic 
study  of  these  branches  of  learning  has  been  rigorously  excluded  from  the  pro- 
grammes of  our  military  colleges  and  universities,  and  remains  excluded  to  the 
present  hour." 

The  practical  lesson  of  this,  he  insisted,  was  that  the  teaching  of 
geography  must  be  put  on  a  new  basis. 

"  We  have  suffered,  and  we  shall  continue  to  suffer,  in  the  conduct  of  military 
operations,  because  the  teaching  of  geography  has  not  assumed  its  proper  place  in 
national  education,  and  because  the  learning  of  it  is  not  widespread.  The  interest 
of  the  army  in  this  matter  is  solid  with  politics,  commerce,  and  finance." 

In  civil  education  the  same  indifference  is  shown,  and  "  even  in  the 
very  subsidiary  rSle  of  handmaid  of  history,  geography,  in  some  exalted 
quarters,  finds  no  place."  He  cited  the  mapless  Cambridge  history  as  an 
example  of  this,  and  he  might  have  noted  that  though  the  Victoria 
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histories  of  English  oonnties,  in  their  anxiety  to  omit  nothing,  include 
chapters  on  geology  and  even  on  butterflies,  yet  have  no  systematio 
account  of  the  geographical  conditions  which  have  exercised  a  permanent 
controlling  influence  on  the  local  history. 

"  On  all  sides  tbe  neglect  of  geography  leaves  a  trail  of  harm.  It  gives  us  con- 
stant friction  in  our  international  relations,  and  not  infrequent  wars ;  it  leads  our 
business  houses  into  costly  mistakes,  and  into  sins  of  omission  and  commission ;  it 
does  as  much  as  anything  else  to  permit  immoral  financiers  to  drain  the  capital  of 
England  by  nefarious  schemes ;  it  leads  to  reckless  writing  in  the  press,  and  to  the 
isolation  of  England  in  a  hostile  world.*' 

What,  then,  is  being  done  by  the  educational  anthorities  to  remedy 
this  undesirable  state  of  things  ?    Unfortunately,  he  thinks,  very  little. 

*^  Nothing  is  more  extraordinary  than  the  thesis  of  the  War  Office  and  the 
Civil  Service  examiners  that  for  soldiers,  administrators,  missionaries,  and  merchants, 
who  have  to  conquer,  develop,  reclaim,  or  exploit  a  real  world,  scientific  study  of 
that  world  is  superfluous.  Can  we  not  all  see  that  in  such  a  theatre  as  Manchuria, 
for  example — and  all  theatres  of  war  are  alike  in  this  respect — an  intelligent 
classification  of  ground  forms,  knowledge  of  the  climate  and  its  influence  on  the 
surface  of  the  ground,  and  on  the  economic  conditions  of  the  campaign,  are  of  the 
utmost  importance?  These  and  hundreds  of  other  points  of  practical  utility  are 
taught  by  geography  ;  hut  our  system,  on  the  whole,  is  either  not  to  teach  it  at  all, 
which  has  tbe  merit  of  simplicity,  or  to  pass  it  round  to  geologists,  economists, 
historians,  or  perhaps  even  to  topographers,  and  to  consider  we  have  done  something 
of  which  we  may  worthily  be  proud.'* 

He  then  gave  a  reyiew  of  geographical  teaching  in  our  universities, 
which  hardly  did  justice  to  the  existing  conditions  as  revised  in  the 
last  year.  The  present  facilities  are  outlined  in  an  article  in  the 
Geographical  Teacher  for  October,  1904,  and  need  not  be  given  here. 
For  recent  progress  we  are  all  thankful,  and  nothing  is  more  cheering 
than  the  growing  recognition  of  the  value  of  the  study  of  geography 
as  an  integral  part  of  tbe  historical  and  economic  courses  at  our  univer- 
sities, although  it  is  still  inadequate.  Geography  is  considered  too 
often  from  a  purely  topographical  or  product-distribution  point  of 
view,  and  is  introduced  for  the  information  it  supplies  rather  than  as 
a  discipline  which  is  essential  for  every  student  of  history  or  economics 
who  wishes  to  interpret  as  well  as  to  record.  All  university  teaching 
is  hampered,  moreover,  by  the  student's  want  of  preliminary  training, 
by  inadequate  endowment,  and  by  the  lack  of  sufficient  recognition  of 
the  subject  towards  a  university  degree. 

How  is  this  to  be  remedied  ?  Tbe  correspondence  revealed  differences 
of  opinion.  The  Times  correspondent  considered  that  geography 
was  indispensable  to  any  intelligent  man  living  and  acting  in  the 
twentieth  century,  and  seemed  to  think  it  natural  that  schools  and 
universities  should  co-operate  in  a  joint  plan  of  action. 

Bepresentatives  of  the  older  universities  were  the  first  to  take  up 
the  points  raised  by  the  Times  correspondent,  very  largely  in  the  form 
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of  a  protest  that  the  writer  had  not  done  justice  to  the  encouragement 
which  was  actually  heing  given  by  the  universities  to  the  subject,  a 
criticism  to  which,  as  we  have  already  pointed  out,  he  had  unfortu- 
nately laid  himself  open.  Except  in  the  case  of  Mr.  Mackinder's  letter, 
this  criticism  on  a  single  point  appears  to  have  been  regarded  as  an 
adequate  answer  to  all  the  other  points  on  which  the  position  of  the 
Times  correspondent  was  unassailable.  Mr.  Mackinder,  however,  while 
laying  equal  emphasis  on  the  fact  that  progress  is  slowly  being  made 
in  the  universities,  was  evidently  anxious  not  to  put  the  demand  for 
increased  facilities  in  a  form  which  could  not,  in  the  present  state  of  our 
educational  machinery,  be  introduced  except  after  cousiderable  delay. 
He  insisted  very  strongly  on  the  importance  of  the  War  Office  requiring 
geography  as  an  essential  part  in  the  school  and  subsequent  training 
of  officers,  as  this  would  correct  an  existing  defect  in  our  military 
educational  system  and  create  a  demand  for  teachers  of  geography 
to  which  the  universities  must  necessarily  respond.  His  attitude 
throughout  was  that  of  the  practical  administrator  who  desires  to 
ask  for  nothing  which  there  is  not  a  reasonable  prospect  of  obtaining, 
and  who  fears  that  by  asking  too  much  he  may  get  too  little. 

The  representatives  of  the  Geographical  Societies  naturally  took  a 
more  comprehensive  view.  Our  President,  in  an  admirable  letter,  traced 
the  history  of  the  efforts  which  have  been  made  by  the  Society  to 
promote  the  teaching  of  geography,  including  large  subsidies  to  the 
universities.  In  the  course  of  his  letter  he  said,  **It  is  no  secret 
that  the  Council  of  this  Society  has  been  in  communication  during  the 
last  few  months  with  the  leading  Government  Departments,  with  a  view 
to  inducing  them  to  accord  geography  the  place  which  it  admittedly 
ought  to  have  in  their  examinations.  While  certain  of  the  Departments 
recognize  the  subject,  none  of  them  accord  it  the  independent  and 
substantial  position  which  it  ought  to  hold.  The  Civil  Service  Com- 
missioners excused  themselves  on  the  ground  that  the  moment  was 
inconvenient  for  change,  and  that  the  subject  was  not  fully  recognized 
in  University  degrees  and  in  public  schools.  They  underestimate,  I 
think,  the  present  position  of  geography  at  the  older  Universities ;  but 
apart  from  this,  may  I  express  a  doubt  as  to  their  attitude  being  a 
reasonable  one?  Surely  the  Government  departments  can  easily  con- 
vince themselves  of  the  value  of  geography,  if  they  are  not  already 
convinced ;  and,  if  they  come  to  a  favourable  conclusion,  is  it  not  to 
their  interest  and  their  duty  to  insist  that  it  be  accorded  an  independent 
place,  carrying  substantial  marks  in  their  various  examinations?  If 
this  were  done  schools  and  Universities  would  lose  no  time  in  responding 
to  the  new  conditions." 

Dr.  Keltie,  interviewed  by  a  Morning  Post  correspondent,  also  gave 
an  account  of  the  work  done  by  the  Society  since  his  well-known  report 
in  1884.     He  showed  that,  while  geography  was  much  more  widely 
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recognized  now  than  twenty  years  ago,  there  were  still  many  diffioulties 
to  overoome.  In  addition  to  the  Sohool  of  Geography  at  Oxford,  a  Board 
of  Geographical  Studies  now  existed  at  Cambridge,  and  this  Board  was 
at  present  engaged  in  drawing  up  a  scheme  for  a  special  university 
examination  in  geography.  Another  great  advance  was  in  the  making 
of  military  geography  a  compulsory  subject  in  the  entrance  examination 
of  the  Staff  College,  ranking  equally  with  military  history  and  with 
strategy.  But,  on  the  whole,  the  replies  of  various  Government  Depart- 
ments to  the  recent  representations  of  the  Council  of  the  Eoyal  Geo- 
graphical Society  were  not  very  encouraging.  While  this  country  ought 
to  be  the  pioneer  in  geographical  science  and  teaching,  it  was  still 
behind  foreign  rivals,  especially  the  Germans,  who  constantly  scored 
points  because  they  were  so  much  better  educated  geographically.  In 
one  matter,  however,  we  were  the  leaders,  for  the  Eoyal  Geographical 
Sooietj's  diploma  in  surveying  was  being  taken  by  more  students,  both 
military  and  civil,  every  year,  and  last  year  Mr.  Eeeves  had  almost 
fifty  students,  including  a  number  of  foreigners,  some  of  them  Germans, 
who  could  not  get  such  a  practical  training  in  their  own  country. 

Sir  Clements  Markham's  letter  drew  a  reply  from  one  of  the  Civil 
Service  Commissioners,  who  maintained  that  geography  was  an  examina- 
tion subject  for  all  candidates  except  those  for  the  higher  appointments, 
and  that  in  the  present  state  of  university  recognition  of  the  subject 
it  was  useless  to  demand  geography  from  suoh  candidates. 

Mr.  Freshfield  retorted  that  the  first  duty  of  the  Civil  Service 
Commissioners  was  not  to  acquiesce  in  the  present  public  school  and 
university  conditions,  but  to  satisfy  themselves  that  every  candidate 
for  employment  in  the  public  service  possessed,  as  was  explicitly  stated 
in  their  instructions,  •*  the  requisite  knowledge  and  ability  to  enter 
upon  the  discharge  of  his  official  duties." 

Mr.  Mackinder,  in  a  second  letter,  reaffirmed  that  the  military 
recognition  of  geography  would  speedily  result  in  the  other  authorities 
falling  into  line. 

Dr.  Herbertson  pointed  out  that  even  if  the  contention  of  the  Civil 
Service  Commission  had  hitherto  been  valid,  it  could  scarcely  be  main- 
tained much  longer.  He  suggested  that  successful  candidates  for 
Indian,  Colonial,  and  Foreign  Office  appointments  should  be  required 
to  take  a  course  of  geographical  instruction  before  entering  on  their 
duties,  and  pointed  out  that  this  could  be  done  without  disturbing 
existing  interests. 

The  subject  thus  opportunely  brought  to  the  notice  of  the  public  by 
the  Times  is  not  to  be  allowed  to  remain  a  mere  expression  of  pious 
opinion.  The  Council  of  the  Society  has  decided  that  another  letter 
should  be  drafted  by  the  Education  Committee,  and  addressed  to  the 
various  Government  Departments,  urging  that  the  imjwrtance  of  geo- 
graphy in  the  public  services  is  such  that  all  candidates  for  entry  into 
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these  services  should  be  required  to  qualify  in  geography  as  a  separate 
subject,  and  that  it  ought  to  be  recognized  in  all  public  examinations 
that  geography  is  an  independent  subject,  in  which  a  separate  paper  of 
examination  should  be  set,  carrying  such  a  proportion  of  marks  as  to 
make  geography  a  first-class  subject.  They  also  point  out  that  it  is 
a  mistake  for  the  Civil  Service  Commissioners  to  wait  until  the  subject 
is  more  fully  recognized  in  universities  and  public  schools ;  that  if  the 
various  Government  Departments  are  convinced  of  the  value  of  the 
subject,  they  ought  to  insist  on  its  being  accorded  a  substantial  place 
in  their  examinations,  and  as  a  consequence  the  effective  teaching 
of  the  subject  would  become  universal. 

The  Council  has  further  decided  to  devote  the  evening  meeting  of 
January  23  to  a  conference  on  the  subject,  to  be  opened  by  the  Presi- 
dent, and  to  take  steps  to  secare  the  attendance  of  those  specially 
interested. 

It  is  obviously  impossible  at  the  present  moment  to  see  what  will  be 
the  outcome  of  these  endeavours.  In  the  case  of  military  education, 
however,  there  need  be  no  delay,  as  it  cannot,  with  any  show  of 
plausibility,  be  argued  that  the  soldier  can  dispense  with  geography. 
Decisive  action  by  the  War  Office,  as  Mr.  Mackinder  has  shown,  is  the 
key  to  the  position,  and  reform  once  granted  in  this  direction,  it  cannot 
be  long  before  it  is  accorded  in  the  various  departments  of  civil  life. 

Perhaps  the  most  significant  and  important  point  really  is  that 
such  a  correspondence  should  have  been  initiated  and  carried  on,  not 
in  one  of  the  technical  journals,  but  in  the  columns  of  the  Times,  The 
geographer,  however  high  his  reputation,  must  always,  in  urging  the 
claims  of  this  subject,  be  open  to  the  insinuation  that  he  has  a  personal 
end  to  gain.  When,  however,  public  attention  is  called  to  the  subject 
by  an  official  article  in  the  columns  of  a  newspaper  like  the  Times, 
it  is  clear  that  no  purpose  beyond  the  consideration  of  our  imperial 
needs  can  possibly  be  the  inspiring  motive;  and  there  would  seem 
to  be  reason  to  hope  that  the  long  and  thankless  campaign  of  the 
geographical  societies  to  arouse  enthusiasm  in  the  subject  in  the 
educational  world,  as  well  as  in  the  public  generally,  may  at  last 
be  within  reach  of  success. 
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In  oommon  usage,  the  name  Turkestan  is  applied  to  all  of  the  vast 
region  from  the  (.-aspian  sea  eastward  for  nearly  2000  miles  to  the 
vicinity  of  Lob  Nor,  in  the  very  centre  of  Asia.  The  people  of  the 
region,  however,  apply  the  name  in  a  more  limited  sense  to  the  tract, 
largely  mountainous,  lying  south  of  Lake  Balkash  between  longitudes 
70°  and  80°  east  of  Greenwich.  In  the  eastern  part  of  this  more 
restricted  area  lies  the  lofty  plateau  of  western  Tian  Shan,  while  just  to 
the  south  lies  the  great  Alai  range  on  the  northern  edge  of  the  Pamirs. 
Among  these  mountains,  in  company  with  the  Khirghiz  who  inhabit 
them,  the  writer  travelled  for  three  months  during  the  summer  of 
1903  under  the  auspices  of  the  Carnegie  Institution  of  Washington. 
The  journey  led  from  Andijan  at  the  end  of  the  railroad  in  Ferghana 
across  the  Tian  Shan  mountains  to  Issik  Kul,  around  the  northern 
side  of  Issik  Kul,  and  again  across  the  Tian  Shan  to  Kashgar,  in  the 
desert  basin  of  Chinese  Turkestan.  From  Kashgar  the  route  was  west 
and  north  over  the  Terek  range  which  connects  the  Tian  Shan  and  Alai 
mountains,  and  then  south  across  the  Alai  range  to  the  valley  of  the 
same  name  and  back  across  the  mountains  to  Margelan,  the  capital  of 
Ferghana. 

The  following  paper  is  an  account  of  the  geography  of  the  two  closely 
similar  mountain  regions  of  Turkestan,  viz.  the  Tian  Shan  plateau  and 
the  Alai  range.     I  shall  present  first  their*  physiography^  a  description  of 
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the  inanimate  features,  and  then  their  ontography,  a  description  of  the 
animate  features.  In  the  second  half  of  the  subject,  ontography,  I  shall 
attempt  to  point  out  the  causal  relation  that  exists  between  the  facts  of 
physiography  and  those  of  life,  for  it  is  only  in  such  a  study  of  relations 
that  geography  becomes  really  a  science.  The  present  paper  is  not 
supposed  to  be  a  complete  geographical  treatment  of  the  regions 
involved.  In  the  first  place,  such  a  treatment  is  to-day  impossible, 
because  the  study  of  the  relation  between  the  inanimate  facts  of 
physiography  and  the  animate  facts  of  ontography  is  still  in  its  infancy. 
We  know  but  a  modicum  in  respect  to  the  influence  of  environment  on 
habit,  and  almost  nothing  of  the  higher  and  more  fascinating  reaches 
of  the  subject,  the  influence  of  geographic  environment  on  human 
character.  In  the  second  place,  this  paper  is  incomplete,  because  it  is 
based  merely  on  the  writer's  own  observations,  without  reference  to  the 
work  of  others.  Such  an  incompleteness  of  treatment  may  perhaps  be 
excusable  in  a  case  where  the  country  in  question  is  so  little  known, 
and  the  writer  is  still  in  Central  Asia. 

The  Tian  Shan  Plateau. 

Location  and  World  Belations, — From  the  Pamirs,  the  lofty  roof  of  the 
world,  three  great  mountain  masses  diverge  eastward.  The  Tian  Shan 
plateau,  the  northern  of  these,  forms  a  roughly  anvil-shaped  mass,  with 
the  longer  end  projecting  eastward  north  of  the  inhospitable  Tarim 
basin,  and  the  smaller  end  projecting  westward  and  enclosing  between 
itself  and  the  Pamirs  the  fertile  basin  of  Ferghana.  Between  the 
Tarim  and  Ferghana  basins  lies  the  Terek  range,  the  neck  of  the 
anvil,  not  perpendicular  to  the  head,  but  bent  to  the  north-east.  Few 
parts  of  the  world  are  by  nature  more  inaccessible  than  the  Tian  Shan 
plateau,  for  not  only  does  it  lie  in  the  centre  of  the  greatest  continental 
land  mass,  but  its  axis  lies  along  the  centre  of  the  desert  belt  caused  by 
the  obliquely  rotating  winds  of  the  northern  hemisphere.  The  distance 
from  the  sea  is  great  in  every  direction,  and  wherever  the  contiguous 
regions  are  not  closely  associated  with  high  mountains,  they  assume  the 
form  of  broad  desert  plains. 

Climate, — In  such  a  region  climatic  contrasts  must  be  the  rule.  The 
plains  are  hot  and  arid,  true  deserts,  which  can  only  bo  reclaimed  by 
irrigation  from  the  streams  fed  by  the  snows  of  the  uplands.  In  every 
mountain  region  the  amount  of  rainfall,  up  to  a  certain  height  at  least, 
increases  with  the  elevation.  Where  lofty  mountains  rise  out  of  low 
desert  plains  the  effect  is  especially  marked,  because,  though  the 
absolute  increase  in  precipitation  may  not  exceed  that  in  more  humid 
climates,  the  relative  increase  is  vastly  greater;  and  the  effect  on 
vegetation  can  be  very  plainly  detected.  As  one  ascends  the  south-west 
slope  of  the  Tian  Shan,  the  rainfall,  as  measured  by  the  amount  of 
plant  life,  increases  steadily  until  at  heights  of  from  9000  to  10,000 
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feet  one  enters  a  region  of  most  Inznriant  vegetation.  Daring  early 
July,  the  time  of  our  yisit,  rain  fell  nearly  every  day  on  the  mountain 
summits  and  on  the  western  slopes,  and  the  ground  almost  steamed 
under  the  hot  summer  sun.  Throughout  the  whole  summer,  ii^  the 
region  farther  east,  storms  oontinued  to  be  frequent  at  high  elevations. 
At  heights  of  over  12,000  feet  practically  all  of  the  precipitation  took 
the  form  of  snow,  and  very  frequently,  even  during  the  hottest  season, 
there  were  hard  frosts  at  night  down  to  an  elevation  of  10,000  feet. 

Even  more  marked  than  the  contrast  between  dry  plains  and  well- 
watered  mountains  was  the  change  which  our  party  experienced  one  day 
in  early  July,  when  passing  from  the  south-western  to  the  north-eastern 
side  of  the  Kugart  range  between  Andijan  and  Son  Eul.  In  the  morn- 
ing we  traversed  a  region  where  rain  falls  almost  daily.  The  ground  was 
covered  with  lush  verdure,  or  with  the  greatest  variety  of  flowers.  The 
cool  damp  air,  the  flying  clouds,  and  the  frequent  showers  made  it  seem 
like  a  day  in  early  May.  A  few  hours  later,  on  the  other  side  of  the 
mountains,  we  were  in  a  barren  country  where  the  roads  were  thick 
with  dust,  the  grass  was  meagre  and  poor,  no  flowers  remained  save 
shrivelled  irises,  and  many  hillsides  were  quite  naked.  Slopes  which 
are  exposed  to  moisture-laden  winds  from  the  west  or  north  are  well 
watered,  while  those  that  face  in  the  other  direction,  or  are  cut  off  from 
the  winds  by  other  mountains,  are  sadly  arid. 

Between  the  northern  slope  of  the  main  Tian  Shan  plateau  toward 
Issik  Kul  and  the  southern  slope  toward  the  Kashgar  or  Tarim  basin 
the  contrast  is  even  greater,  although  not  so  sudden.  The  northern 
slope  is  green  and  soft  from  top  to  bottom,  the  valleys  are  deep  glades 
full  of  a  rich  growth  of  succulent  herbs,  the  sides  of  the  valleys  are 
often  dense  with  rose  and  barberry  bushes,  and  the  main  mountain 
slopes  are  either  covered  with  smoothly  swelling  green  sod,  or  are  set 
with  a  splendid  growth  of  spruces.  On  the  plateau-top  the  verdure 
continues  in  the  form  of  thick  grass.  The  south  slope,  however,  facing 
the  great  inner  desert,  though  scantily  green  with  grass  and  bushes 
above  an  elevation  of  10,000  feet,  is  woefully  barren  in  its  lower 
portions.  Bagged  slopes  of  naked  rock  are  separated  from  one  another 
by  broad  torrent  beds  of  burning  gravel.  Not  infrequently  this  south 
slope  is  impressive  simply  by  reason  of  its  ugliness  and  dreariness. 

Before  we  leave  the  subject  of  climate,  one  more  related  effect 
deserves  to  be  noticed.  In  the  first  example  given  above,  that  of  the 
contrast  between  the  two  sides  of  the  Kugart  range,  the  effect  on  plant 
life  is  due  almost  wholly  to  the  prevalence  of  certain  winds  and 
the  condensation  of  water- vapour  in  air  that  is  rising  and  hence  cooling. 
In  the  second  example,  the  difference  between  the  vegetation  of  the  two 
slopes  of  the  main  plateau,  although  due  largely  to  the  same  cause,  is  in 
part  attributable  to  the  fact  that  in  the  northern  hemisphere  south 
slopes  receive  much  more  sunshine  than  do  north  slopes.      Hence  they 
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are  drier  in  summer,  a  oondition  onfaTourable  to  vegetation,  and  in 
winter  are  subject  to  maoli  more  frequent  freezing  and  tiiatring,  whioh 
tend  to  oanse  rapid  weathering  and  eroeion,  with  steepening  of  the 
slopes,  another  set  of  conditions  anfavoarable  to  vegetation.  Id  many 
parts  of  the  Tian  Shan  a  marked  contrast  is  thos  produced  betwerai 
north  and  eonth  slopes  only  a  few  bandied  feet  apart.  Just  to  the  east 
of  the  crest  of  the  Engart  range  in  the  locality  already  mentioned,  the 
northern  hillsides  slope  gently,  and  are  well  protected  by  a  green  growth 
of  thick  sage  and  less  abnndact  grass,  while  the  soatbern  slopes  are 
much  steeper,  and  show  only  the  red-brown  and  grey  of  the  naked  rooks. 


The  strata  are  nearly  horizontal,  and  have  little  or  no  influence  in  pro- 
ducing this  result. 

The  Plateau  Oharacler  of  the  Tian  SAan.— Turning  now  from  eitemal 
effects,  those  due  to  the  influenoe  of  the  sun  on  the  atmosphere  of  our 
rotating  globe,  we  oome  to  those  that  are  internal  and  are  due  to  the 
Earth's  character  as  a  cooling,  and  hence  contracting,  solid.  In  physio- 
graphic terms,  the  Tian  Shan  plateau  may  be  described  as  a  peneplain 
which  has  been  highly  uplifted  and  warped,  and  is  now  in  a  state  of 
extreme  youth.  Long  t^o  the  closely  folded  Paleozoic  limestones 
and  elates  which  form  the  main  mass  of  the  plateau  were  worn  to  a 
peneplain  not  greatly  elevated  above  sea-level.  This  was  warped  into 
broad  shallow  basins,  and  in  these  were  deposited  late  MesDzoic  and 
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Tertiary  strata,  mostly  soft  sandstones  and  shales.  Warping  still  went 
on,  though  very  slowly,  and  on  the  edges  of  the  basins  the  new  strata 
were  bent  upward  and  were  removed  from  the  region  of  deposition. 
Then,  as  the  process  of  erosion  and  base-levelling  still  proceeded, 
the  old  tilted  limestones  and  shales,  and  the  slightly  tilted  edges  of  soft 
new  strata  that  lay  against  them,  were  all  once  more  worn  down,  so  that 
their  surface  formed  a  second  peneplain  almost  at  the  level  of  the  floors 
of  the  basins.  In  late  Tertiary  times  this  last  peneplain  was  slowly 
uplifted  to  a  great  height,  until  to-day  the  central  portion  south  of  Issik 
Kul  stands  at  an  average  elevation  of  about  12,000  feet.  Coincident 
with  the  uplifting  there  was  a  warping,  by  which  the  old  basins  were 
again  intensified.  Since  that  time  erosion  has  had  but  little  effect  in 
altering  the  country  from  the  state  to  which  it  was  brought  by  the 
uplifting  and  warping  of  the  old  peneplain. 

The  result  of  these  geological  changes  is  that,  although  the  internal 
structure  of  the  Tian  Shan  region  is  highly  mountainous,  its  external 
appearance^  or,  in  other  words,  its  geographical  aspect,  is  that  of  a 
plateau.  South  of  Lake  Issik  Eul,  where  the  plateau  is  most  character- 
istically developed,  there  is  a  steep  rise  of  9000  feet  from  the  lake-level 
to  an  even-topped  ridge  about  14,000  feet  above  the  sea.  This  northern 
slope  is  the  most  beautiful  part  of  the  whole  plateau.  The  green  and 
partly  wooded  slopes  that  have  been  already  described  rise  steeply  to  a 
cap  of  perpetaal  snow,  where  small  glaciers  descend  one  or  two  thousand 
feet.  Below  the  glaciers  the  valleys  are  fine  young  gorges  with  precipi- 
tous naked  sides  rising  to  a  height  of  several  hundred  or  a  thousand  feet, 
and  contrasting  finely  with  the  smoother  slopes  of  the  main  mountain- 
side. Toward  the  west,  where  the  plateau  is  less  perfectly  developed  and 
the  topography  is  more  mature,  some  of  the  streams  are  deflected  to  east- 
and-west  courses,  by  reason  of  fiiults  apparently.  Toward  the  east  the 
streams  of  this  northern  slope  are  true  consequents,  having  the  form  of 
short  steep  torrents  which  flow  northward  straight  down  the  slope  from 
the  edge  of  the  plateau  to  the  lake. 

The  main  mass  of  the  plateau  south  of  Issik  Kul  reaches  a  width  of 
nearly  150  miles.  It  consists  of  broad  shallow  basins  running  east  and 
west  in  en  echelon  pattern,  and  lying  at  an  elevation  of  about  10,000 
feet.  Between  them  and  bordering  them  run  from  five  to  seven  ridges 
as  broad  as  the  basins,  and  rising  by  gentle  slopes  to  heights  of  from 
13,000  to  16,000  feet.  Striking  scenery  is  rare,  for  in  spite  of  the  great 
altitude  of  the  mountains,  the  subdued  outlines  of  the  ancient  peneplain 
still  dominate  the  landscape.  The  treeless  basins  present  monotonous 
green  expanses,  some  of  them,  like  the  Ak  Sai  basin,  10  or  12  miles  wide 
and  40  or  50  long,  while  another,  that  of  Chatir  Kul,  is  occupied  by  a 
small  lake. 

The  ridges  rise  by  long  gentle  slopes  to  flat  summits,  where  often  for 
many  miles  the  sky-line  is  an  almost  straight  crest  from  which  the 
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roQuded  elopes  of  pure  wMte  Bnowflelds  deeoend  grada&lly  toward  the 
basins.  Here  and  there  the  orest-lme  is  notched  by  high  passes,  the 
lowest  of  whioh  are  bat  1000  or  2000  feet  below  the  top  of  the  ridge, 
Oftener  the  sanuuit  of  the  ridge  ia  broken  into  individnal  mountains, 
broadly  flat-topped  and  of  nearly  equal  height.  From  between  these 
monntainH  descend  numerous  small  glaciers,  which  are  so  numerous 
that  in  the  Yak  Tash  basin,  the  first  to  the  south  of  the  east  end 
of  Issik  Eal,  I  counted  twelve  in  eight  at  one  time,  while  others  that 
were  inviaible  oonld  be  located  by  the  glacial  form  of  their  valleys. 


This  form  ia  one  of  the  most  oharacteriatio  features  of  the  Tian 
Shan  plateau.  On  the  side  of  a  ridge  in  the  smooth  slope  of  an  other- 
wise undisseoted  portion  of  the  old  peneplain,  subparallet,  broadly 
U-shaped  grooves  begin  near  the  top  and  deepen  gradually  down- 
ward until  they  asstime  the  usual  steep-sided,  flat-bottomed  form  which 
is  commonly  associated  with  glaciers.  The  form  is  snob  as  would  be 
produced  if  the  ridges  were  mode  of  wax,  and  groovea  were  dug  in 
them  with  an  immense  sugar-scoop,  which  was  pushed  deeper  and 
deeper  as  it  passed  from  top  to  bottom. 

Before  leaving  the  subject  of  the  ridges  one  further  type  deserves 
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notioe.  In  certain  places,  notably  south-east  of  Son  Kul,  snow-covered 
portions  of  the  old  peneplain  have  been  left  isolated,  and  stand  as  flat- 
topped  or  rolling  plateau  masses  5  or  10  miles  in  diameter.  On  almost 
every  side  these  crinkly  edged  plateaus  are  cut  off  from  the  surrounding 
basins  by  precipitous  slopes  of  naked  rock  2000  or  3000  feet  high. 
Either  there  was  faulting  along  their  edges,  or  the  bending  was  so  steep 
as  to  give  tremendous  opportunity  for  erosion. 

Betuming  now  to  the  main  mass  of  the  plateau  south  of  Issik  Eul, 
we  find  that  the  streams,  which  seem  for  the  most  part  to  be  consequent, 
flow  but  little  below  the  level  of  the  plains,  and  are  characterized  by 
immense  gravel  flood-plains,  sometimes  a  mile  in  width.  It  is  when  the 
streams  are  obliged  to  break  through  the  ridges  in  order  to  pass  from 
one  basin  to  another  that  the  best  river  scenery  is  developed.  In 
coming  southward  from  the  Kara  Sai  basin  in  the  centre  of  the  plateau, 
one  rises  by  gentle  slopes  over  old  moraines  to  Chakir  Korum  pass, 
13,000  feet  high.  From  there  it  is  necessary  to  descend  into  the  valley 
that  the  Kara  Kul,  a  westward-flowing  affluent  of  the  Narin  Su,  has  out 
in  its  passage  from  one  basin  to  the  next.  Straight  below  the  pass  lies 
a  magnificent  tributary  gorge,  reached  by  a  fearful  road.  For  900 
feet  our  horses  stumbled  and  slipped  down  a  slope  of  angular  limestone 
fragments,  a  slope  that  seemed  almost  perpendicular,  although  measure- 
ment showed  it  to  be  only  35°.  At  the  bottom  a  flood  plain  200  or  300 
feet  wide  lay  in  the  noon  shade  of  lofty  walls  which  in  places  were 
actually  perpendicular.  Lower  down  the  brook  flowed  unconcernedly 
under  the  rubbish  of  a  transverse  embankment  200  feet  high,  the 
moraine  of  a  little  glacier,  which  from  high  up  on  the  mountain-side 
continually  poured  its  angular  detritus  into  the  valley,  blocking  it 
completely. 

Not  far  below  this  moraine  one  enters  the  main  valley  of  the  Kara 
Kul,  a  magnificent  gorge  cut  into  the  solid  mountains  to  a  depth  of 
2000  feet.  At  the  bottom  the  gorge  was  once  partly  filled  with  gravel, 
which  at  a  later  time  was  dissected  into  terraces.  On  these  terraces  in 
certain  places  lie  old  moraines,  a  subject  to  which  we  shall  shortly 
return.  To  the  southward  the  comparatively  easy  way  out  of  the  Kara 
Kul  gorge  leads  up  an  open  valley  to  Kubergenti  pass,  nearly  13,000 
feet  high,  beyond  which  lies  the  Mudirum  basin,  a  barren  waste  of 
almost  naked  soil,  so  high  and  cold  that  vegetation  has  no  opportunity 
to  grow  during  the  month  or  two  when  the  snow  is  gone.  Here  and  there 
over  its  broad  surface,  and  even  up  to  and  over  Kubergenti  pass,  lie 
great  granite  boulders,  left  by  the  glacier  that  once  filled  the  valley  to 
a  width  of  5  or  6  miles.  Further  downstream  to  the  west,  where  the 
snow  does  not  lie  so  late,  the  basin  and  the  pitted  moraines  which  fill 
it  are  green  with  fine  soft  grass,  and  bright  with  flowers. 

Still  to  the  south  of  the  Mudirum  basin  one  sees  the  range  of  Kok 
Tan  on  the  Chinese  border,  the  loftiest  and  most  picturesque  of  the 
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Tian  Slian  ranges.  Here  the  mountaiuB  rise  to  a  height  of  16,000  feet, 
»nd  are  high  enough  so  -that  even  in  the  relatively  short  time  sinoe 
their  apheaval  they  have  been  oarved  into  forms  that  are  truly  alpine. 
Below  the  snow-line  large  glaoiers  stretoh  ont  their  moraine-oovered 
tongues  from  immense  U-shaped  valleys,  while  at  greater  heights  the 
summits  of  the  range  have  been  oarved  into  eharp-«dged  triangalar 
matterhorna. 

In  form,  at  least,  the  soeneiy  of  the  southern  border  of  the  platean  is 
more  striking  than  that  of  the  northern  portiona.  -Owing  to  the  steeper 


IXUOBAI 
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slope  and  to  the  greater  extremes  of  temperature,  erosion  has  been  more 
rapid  than  elsewhere,  and  as  a  result,  the  valleys  are  deeper  and  the 
peaks  sharpe;-.  As  one  orosses  Batmanak  pass,  40  miles  north-west  of 
Shor  Eal,  and  from  its  13,000  feet  of  height  looks  eastward  into  China, 
the  view  is  utterly  different  from  the  smooth-featured  scenery  that  has 
gone  before.  Huge  waves,  a  soore  of  them,  rise  higher  and  higher 
in  the  distance,  each  wave  a  sharp  inaccessible  ridge  or  pointed  peak 
white  with  new  snow  on  the  north  side,  brown  on  the  other.  Further 
south-west  near  Shor  Enl,  the  foothills,  though  buried  deep  in  naked 
gravel,  are  still  sharp  and  bristling,  and  the  valleys  are  barren  gorges 
which  asBume  the  most  gorgeons  red,  pink,  and  yellow  colouring  where 
the  streams  out  through  the  soft  Tertiary  deposits  of  the  Tarim  basin. 
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Thk  a  LAI  Eeoion. 

The  Alai  and  Terek  ranges  differ  so  little  from  the  Tian  Shan  that  but 
a  paragraph  will  be  devoted  to  them.  Each  is  essentially  a  great  ridge 
of  nplifted  peneplain,  like  the  Tian  Shan  plateau,  except  that  while  the 
latter  is  a  great  fold  diversified  by  minor  folds  forming  basins,  the  Alai 
and  Terek  are  each  a  simple  arch.  On  account  of  its  proximity  to  the 
loftier  Pamirs,  and  its  east-and-west  direction,  the  Alai  range  presents  no 
marked  difference  of  climate  between  its  two  sides,  but  the  Terek  range 
shows  the  same  contrast  as  the  Tian  Shan  between  its  well-watered 
western  slope  and  its  dry  eastern  slope  toward  the  Tarim  basin.  On  the 
Ferghana  side  both  ranges  show  the  gentle  slope  of  what  seems  to  be  the 
old  peneplain  bevelling  tilted  strata  belonging  both  to  the  old  Faleeozoic 
series  of  metamorphio  limestones  and  to  the  newer  Mesozoic-Tertiary  series 
of  softer  rooks.  Practically  all  the  streams  are  consequent.  In  the  harder 
rocks  they  have  cut  striking  gorges,  some  of  them  1000  feet  deep  and  bo 
narrow  that  the  water  flows  between  walls  of  solid  rock.  Where  the  softer 
strata  prevail,  the  old  peneplain  surface  is  largely  destroyed,  the  valleys 
widen  greatly,  and  terraces,  which  have  been  fragmentary  in  the 
narrower  portions  of  the  valleys,  become  well  developed.  On  the  eastern 
side  of  the  Terek  range,  and  on  the  southern  side  of  the  Alai  range  north 
of  the  great  Alai  basin,  the  old  peneplain  is  almost  wholly  destroyed, 
because  of  the  softness  of  certain  strata  and  the  steep  slope  given  by 
recent  earth-movements. 

GlJlCIATION. 

In  the  preceding  sections  glaciation  has  been  often  referred  to.  As  I 
have  discussed  this  subject  at  some  length  in  another  place,  I  shall  here 
merely  review  the  main  conclusions.  Throughout  all  the  high  moun- 
tains of  Turkestan  glaciers  are  numerous  at  elevations  of  over  12,000 
feet.  The  great  majority  are  small,  not  over  a  mile  in  length,  and  come 
to  an  end  close  to  the  mouths  of  their  cirques,  and  even  the  largest  seen, 
that  of  Kok  Su  or  Khoja  Ishkhen  in  the  Alai  mountains  near  the 
boundary  of  Bukhara,  reached  a  length  of  scarcely  5  miles.  In  ancient 
times,  however,  as  is  amply  shown  by  old  moraines  and  abandoned 
glacial  valleys,  glaciation  was  much  more  extensive  than  to-day,  and 
certain  glaciers,  such  as  those  of  Ehoja  Ishkhen,  Yak  Tash,  Mudirum, 
and  others,  reached  lengths  of  20,  30,  and  even  50  miles. 

In  all  the  larger  valleys  there  is  evidence  that  in  ancient  times 
moraines  were  deposited  successively  in  several  different  places,  each 
farther  up  the  valley  than  its  predecessor.  One  of  the  best  examples  of 
this  is  at  the  head  of  the  Jukuchak  valley,  which  descends  northward  for 
about  20  miles  from  the  northern  edge  of  the  Tian  Shan  plateau  to  the 
eastern  end  of  Issik  Kill.     At  an  elevation  of  about  8600  feet,  as  one 
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uoends  the  valley,  there  is  a  Bvdden  change  &om  a  T>shaped  gorge, 
narrow  and  steep  aided,  to  a  U-shaped  valley,  open  andronnd  bottomed, 
which  is  filled  with  a  depoait  of  large  bottldera  and  other  glaoi&I 
material.  There  seemB  to  be  little  doabt  that  this  latter  is  an  old 
moraine,  although  all  traoea  of  morainic  topography  have  disappeared. 
Above  this  for  a  space  the  valley  is  open  and  nnenonmbered,  except  for 
a  little  gravel  that  has  been  laid  down  by  the  stream  itself.  Then 
oomes  a  second  moraine,  smaller  than  the  first,  and  apparently  yonnger, 
as  it  shows  the  moraine  topography.  Next  comes  a  second  open  space 
of  a  mile  or  two,  which  continues  till  a  third  still  yonnger  moraine 


again  blocks  the  valley.  Still  farther  upstream  a  fourth  and  fifth 
moraine  appear  in  the  same  way,  and  finally  the  present  moraine  comes 
in  at  a  height  of  a  little  over  11,000  feet.  Other  instances  of  the  same 
sort,  snch  as  the  Khoja  Ishkhen  and  Hndimm  moraines  might  be  cited 
if  space  allowed.  All  of  them  seem  to  show  that  daring  the  glacial 
period,  here,  as  in  Europe  and  America,  there  were  several  epochs, 
probably  five,  each  leas  intense  than  its  predecessor. 

Having  oome  to  this  conolusion,  the  question  at  once  arises,  Were 
these  glacial  epochs  separated  by  warm  interglacial  epochs,  or  do  the 
moraines  merely  mark  sucoessive  stages  in  a  single  intermittent  retreat  ? 
Horainea  like  those  instanoed  above  indicate  nothing  as  to  this  point. 

Mo.  L — jASUiSY,  1906.]  D 
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The  lower  ones  are  clearly  decidedly  older  than  the  upper,  but  in  either 
case  that  would  be  true.  Other  moraines,  however,  seem  to  indicate 
that  the  hypothesis  of  oold  glacial  epochs  alternating  with  warm  inter- 
glacial  epochs  is  the  true  one.  On  half  of  the  more  than  twenty  oases 
that  I  saw,  the  younger  moraine  does  not  lie  upstream  from  an  older 
one,  but  at  approximately  the  same  level  inside  the  remnants  of  its  pre- 
decessor. The  only  explanation  of  this  seems  to  be  that  after  the  oldest 
glacier  had  filled  the  valley  with  moraine  stuff  at  a  certain  point,  it  with- 
drew, and  the  stream  from  its  foot  flowed  through  the  moraine  and  cut 
in  it  a  trench.  Into  this  in  course  of  time  the  glacier  again  advanced,  and 
deposited  a  younger,  smaller  moraine  inside  the  first  one,  which  latter 
remained  as  a  terrace  on  either  hand.  The  point  to  which  the  ice  with- 
drew must  have  been  at  least  as  far  upstream  as  the  head  of  the 
terrace,  and  this,  in  some  cases,  is  close  to  the  moraine  that  is  now 
forming  or  even  above  it.  In  the  case  of  the  Taka  valley  on  the  south 
side  of  the  Alai  basin,  four  such  glacial  terraces  can  be  seen,  indicating 
five  advances  of  the  ice.  These  facts,  and  many  others  which  must 
perforce  be  omitted,  seem  to  justify  us  in  concluding  that  in  Turkestan 
the  glacial  period  consisted  of  five  decreasingly  severe  epochs  of  ice- 
advance  separated  by  interglacial  epochs  of  ice-retreat,  during  which 
the  climate  was  as  warm  or  warmer  than  to-day. 

Terrctces  and  tJieir  Belation  to  the  Olacial  Period. — ^More  important  than 
the  old  moraines  are  the  terraces  which  form  an  almost  universal  feature 
of  the  valleys  of  Turkestan.  They  are  best  developed  along  the  middle 
courses  of  the  streams,  but  are  often  found  from  end  to  end.  Occa- 
sionally there  is  only  one  terrace,  but  usually  there  are  more,  and 
where  they  are  best  developed  the  number  amounts  to  five  or  six. 
They  are  found  along  streams  of  every  size,  and  along  those  that  flow  in 
every  direction,  whether  it  be  to  lake,  river,  or  desert.  On  a  given 
stream  they  are  very  persistent,  disappearing  in  narrow  gorges,  but 
reappearing  as  soon  as  the  valley  widens.  Along  some  streams  each 
terrace  is  cut  partly  in  gravel  and  partly  in  rock,  while  along  others 
they  are  cut  wholly  in  gravel  which  fills  the  valley  bottom.  In  either 
case  it  seems  clear  that  there  have  been  repeated,  though  diminishing, 
oscillations  between  two  sets  of  conditions.  Under  the  first  the  streams 
cut  straight  downward  without  materially  widening  their  valleys; 
under  the  second  they  stopped  cutting  downward,  and  either  cut 
sidewise  as  in  the  case  of  the  terraces  cut  in  stone,  or  else  went  so  far 
as  to  fill  their  valleys  in  the  cases  where  the  terraces  are  cut  in  gravel. 
Phenomena  of  such  remarkable  uniformity  over  an  immense  area  and 
involving  such  systematic  and  delicately  balanced  oscillations  from  one 
set  of  conditions  to  another  can  hardly  be  explained  by  any  hypothesis 
of  tectonic  movements.  The  only  other  cause  competent  to  produce 
such  effects  seems  to  be  climatic  change,  and  so  far  as  I  can  see,  such 
s^n  hypothesis  seems  to  fit  all  the  facts.     During  a  lime  of  moist,  cool 


THE  MOUNTAINS  OF  T0BEE8TAN. 


35 


olimate,  when  nun  fell  often,  when  vegetation  was  abundant  and 
weathering  was  rapid,  the  streams  would  be  large  and  very  heavily 
loaded,  but  would  not  be  liable  to  floods.  Aeoordingly  they  would 
broaden  their  beds  and  deposit  gravel.  When,  on  the  other  hand,  the 
olimate  was  warm  and  dry,  weathering  would  be  slow  and  vegetation 
would  be  Bcaroe.  Floods  would  be  the  rule,  and  the  streams  wonld  tend 
to  cut  rapidly  downward.  If  times  of  inoreased  cold  and  rainfall,  snoh 
as  the  glacial  epoohs  shown  by  the  old  moraines,  alternated  with  times 
of  warmth  and  aridity  suoh  as  interglacial  epochs,  and  if  the  intensity 
of  oonditiong  decreased  from  epoch  to  epoch,  the  effect  would  be  to  form 


terraces  such  as  those  that  we  have  described.  That  the  terraoea  and 
the  old  moraines  were  in  process  of  formation  at  the  same  time  is  sbown 
by  the  relation  in  which  they  stand  to  one  another.  Along  the  Kara 
Eut  river  in  the  centre  of  the  Tian  Shan  plateau,  certain  moraines  of 
middle  age  lie  on  the  upper  or  older  terraoes,  while  the  younger  terraces 
have  been  oat  in  or  below  the  material  of  the  moraines.  In  view  of  all 
the  facts  r^^rding  moraines  and  terraces,  we  are  led  to  the  conclusion 
that  both  are  due  to  the  same  cause.  That  cause  seems  to  be  the 
glacial  period,  which  must  have  oonsisted  of  at  least  five  epoohs  of 
inoreased  precipitation,  alternating  with  interglacial  epoohs  when  the 
climate  was  similar  to  that  of  to-day.    The  effect  of  these  altematioos  ot 
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olimate  is  the  last  toaoh  that  has  brought   the  uplifted  peneplain  of 
Turkestan  to  the  condition  in  which  we  see  it  to-day. 


Ontographio  Belations. 

In  the  preceding  part  of  this  paper  attention  has  been  confined 
almost  exclusively  to  the  physiographic  side  of  geography.  In  the 
remaining  portion  I  shall  try  to  show  the  relation  of  a  few  of  the 
inanimate  facts  of  physiography  to  the  animate  facts  of  ontography. 
Even  a  most  cursory  examination  of  the  life  of  any  region  shows  that 
the  lower  forms  support  the  higher ;  animal  life  is  absolutely  dependent 
on  plant  life.  Therefore  the  conditions  which  are  most  effective  in 
determining  the  distribution  and  character  of  plants  are  indirectly  the 
most  effective  in  determining  the  distribution  and  character  of  animals, 
and  finally  of  man.  Soil,  water,  and  sunshine  are  the  fEictors  on  which 
plants  chiefly  depend,  but  the  three  are  of  very  unequal  importance. 
If  conditions  of  either  water  or  sunshine  are  unfavourable,  plants  will 
not  flourish  no  matter  how  good  the  soil  may  be,  while  if  these  con- 
ditions are  favourable  plants  will  flourish  in  even  the  poorest  soil.  To  a 
certain  extent  the  distribution  of  water  and  sunshine  depends  on  surface 
forms,  such  as  valleys,  basins,  hills,  mountains,  and  northern  or  southern 
exposures,  but  in  the  main  they  are  an  expression  of  climate.  Thus  it 
comes  to  pass  that  climate  is  by  &r  the  most  important  element  in 
determining  the  distribution  of  plants,  and  hence  of  animals  and  men. 
S9  universally  is  this  recognized  that  we  appeal  continually  to  the 
character  of  vegetation  as  an  evidence  of  the  climate  of  a  region. 

Vegetation, — ^As  has  already  been  said,  the  climate  of  the  high 
mountains  of  Turkestan  is  such  that  in  most  places  vegetation  is 
abundant  and  rich.  For  some  reason  trees  are  very  rare  except  in  the 
valley  bottoms  and  in  certain  areas  on  the  northern  slopes  of  the  Tian 
Shan  and  Alai.  What  few  exist  are  largely  spruces  and  cedars,  with 
some  poplars  and  birches.  Grass  abounds  almost  everywhere,  and  often 
possesses  the  soft,  thick,  luxuriant  greenness  that  is  characteristic  of 
English  scenery.  In  the  Eugart  valley,  at  a  height  of  3500  feet  on  the 
south-west  slope  of  the  Tian  Shan,  grass  and  weeds  had  grown  to  such  a 
height  by  the  end  of  June  that  in  walking  through  them  one  found  the 
view  obstructed.  Here,  as  in  most  places  where  agriculture  is  practised 
among  the  mountains,  wheat  was  growing  with  but  little  irrigation,  and 
could  be  grown  with  none  at  all.  Farther  up  the  same  Eugart  stream, 
at  heights  of  6000  feet  and  over,  the  valley  sides  were  covered  with  a 
smooth  growth  of  short  grass,  while  among  the  rocks  and  in  the  valley- 
bottom  assafoetida  and  other  big-leaved  succulent  weeds  were  inter- 
spersed with  roses,  purple  columbines,  and  a  few  poplar  trees.  A  day's 
ride  farther  to  the  north-east,  on  the  terraced  valley  sides  beyond  the 
pass  at  the  head  of  the  Eugart  stream,  the  flowers  were  even  more 
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beantifnl  fuid  varied.  The  majori^  oloeely  reaemble  those  that  grow  at 
home,  except  for  diffeienoes  in  oolonr.  Tke  large  geruunm  ia  blue ;  tte 
roeee  at  tHa  Heason,  the  first  of  July,  are  geueially  yellow,  tliougli  some 
are  white ;  the  poppy  is  lemon-yellow ;  the  bluebell  is  of  a  very  delicate 
pale  oolooT ;  the  spherical  heads  of  the  wild  onion  are  crowded  with 
flowers  of  an  intense  lilao  hue;  and  the  nnripe  barbeiries  are  deep 
purple.    Among  the  flowers  scattered  along  the  roadside  none  fitted  its 


Borronndings  better  than  the  usually  obtrusive  peonies,  spots  of  deep 
rich  red,  almost  hidden  among  thick  gteea  leaves  of  many  shades. 
Farther  down  the  same  valley  the  broad  grassy  plain  of  a  terraoe  was 
tinted  blue  with  gentians — not  the  fringed  variety,  but  the  sweet-scented 
kind  that  opens  in  spring  with  us. 

Dozens  of  other  fiowers  make  the  geatle  slopes  of  the  grassy  moun- 
tains wonderfully  attraotive.  Around  Son  Eul  during  the  second  week 
in  July,  just  after  the  melting  of  a  foot  of  fresh  snow,  the  newly 
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BproutiDg  grass  at  a  height  of  10,000  feet  v/SLa  exuberant  with  spring 
flowers — bnttercnps,  violets,  innocence,  edelweiss,  splendid  irises,  purple 
phlox,  large  orange  cowslips,  delicate  sweet-scented  daisies  with  lavender 
petals  and  yellow  centres',  and  many  others  whose  names  I  do  not  know. 
A  week  later,  on  the  northern  slope  of  the  Tian  Shan  plateau  south  of  the 
western  end  of  Issik  Kul,  rhubarb  and  alpine  candytuft  were  the  rule. 
The  effect  of  differences  of  soil  in  altering  the  character  of  vegetation 
was  here  well  brought  out  on  an  old  moraine  half  buried  in  a  green 
flood-plain.  From  a  distance  the  outline  of  the  moraine  was  clearly 
distinguishable  bj  reason  of  its  bluish-grey  colour ;  nearer  at  hand  the 
moraine  looked  even  bluer.  It  proved  to  be  completely  covered  with 
forget-me-nots,  while  not  a  single  flower  of  this  kind  grew  in  the  green 
plain.  Farther  east  on  this  same  northern  slope  of  the  plateau,  at  a  height 
of  from  10,000  to  11,000  feet,  many  old  moraines  were  studded  not  only 
with  yellow  poppies,  but  with  pansies  and  with  the  small  flowers  of  the 
same  genus  whose  old-fashioned  name  is  "  ladies'  delight."  There  were 
purple  and  yellow  varieties  of  both  species,  and  in  both  there  was  a 
good  deal  of  variation,  just  as  there  is  among  cultivated  varieties.  So 
numerous  were  the  pansies,  that  on  one  old  moraine  I  sat  down  to  see 
how  many  I  could  pick  without  moving  from  my  seat.  I  gathered 
seventy-four,  mostly  purple. 

Although  flowers  are  exceedingly  abundant  on  the  slopes  of  the 
mountains,  they  are  relatively  rare  on  the  main  upland  of  the  Tian  Shan 
itself.  There  the  vegetation  is  chiefly  grass,  with  a  scattering  of  small 
Alpine  flowerets.  Among  the  plants  of  this  high  altitude  the  most 
unusual  is  a  short  bunchy  thistle  looking  like  a  cylindrical  cactus,  1  foot 
high  and  5  inches  thick.  Our  dog  looked  very  sheepish  as  he  turned 
back  from  a  headlong  run,  on  discovering  that  the  flrst  one  which  wo 
encountered  was  not  a  marmot  sitting  before  its  hole. 

In  this  consideration  of  the  vegetation  of  the  mountains  of 
Turkestan,  I  have  said  little  of  the  plants  that  are  of  use  in  agriculture, 
for  the  simple  reason  that  this  art  is  scarcely  practised,  except  in  a 
few  of  the  lower  valleys.  Fruits,  too,  and  berries  are  rare.  At  an 
elevation  of  from  6000  to  7000  feet  in  the  Kiohik  Alai  valley  south 
of  Odh,  I  found  in  one  place  a  number  of  wild  fruits,  such  as  apricots, 
slightly  astringent,  but  still  agreeable ;  plums,  a  little  red  variety  no 
bigger  than  a  cherry,  and  growing  on  scraggy  bushes  5  or  6  feet  high ; 
'*  chichi rkanak,"  a  fine-leaved  olive,  with  very  small  and  acid  golden 
fruit  that  cannot  be  eaten ;  and  "  dolona,"  a  pretty  tree  closely  related 
to  the  apple,  and  bearing  racemes  of  a  pulpy  golden  yellow  or  reddish 
fruit  the  size  of  a  small  cherry. 

On  the  whole,  the  most  interesting  feitures  of  the  vegetation  of 
these  mountains  in  the  heart  of  Asia  are — first,  the  sudden  contrasts 
which  were  described  in  the  section  on  climate ;  second,  the  absence 
of  trees,  due  in  part  perhaps  to  the  high  elevation ;  third,  the  great 
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amonnt  of  grass ;  fonrth,  the  great  variety  and  beauty  of  the  flowers ; 
and,  lastly,  the  great  number  of  plants  that  are  known  to  the  civilized 
world  as  garden  products,  but  here  grow  wild.  At  the  risk  of  repetition, 
I  will  give  a  list  of  the  plants,  which  I  happened  to  record,  that  grow 
wild  in  the  Tian  Shan  and  Alai  mountains,  but  are  cultivated  in  Europe 
and  America.  These  comprise  the  apple,  apricot,  asparagus,  candy- 
tuft, and  cbrysanthemum ;  the  large  blue  and  purple  varieties  of  colum- 
bine ;  the  crocus,  heliotrope,  olive,  and  onion ;  the  pansy  and  ladies' 
delight,  both  purple  and  yellow ;  the  peony,  phlox,  plum,  and  poppy, 
red  and  yellow;  the  rhubarb;  the  rose  in  red,  yellow,  and  white 
varieties;  and  the  tulip.  That  there  are  many  more  than  these 
nineteen  species  I  am  well  aware,  but  they  are  enough  to  show  the 
general  character. 

Animal  Life, — Animal  life,  aside  from  that  which  is  dependent  on 
man,  is  not  abundant  among  the  mountains  of  Turkestan.  The  plants 
of  the  temperate  zone  have  adapted  themselves  to  a  climate  that 
alternates  between  cold  winters  and  warm  summers,  and  have  acquired 
the  habit  of  suspending  their  life  functions  during  the  period  of  cold. 
Animals,  however,  especially  those  of  the  higher  kinds,  have  learned 
this  lesson  but  imperfectly.  Insects  overcome  the  diflSculty  in  much 
the  same  way  as  plants,  either,  like  annuals,  dying  in  the  fall  and 
leaving  their  eggs  to  reproduce  their  kind,  or,  like  perennials,  becom- 
ing torpid  in  winter  and  recovering  in  the  spring.  Thanks  to  this 
habit,  insects  abound  wherever  plants  abound  to  furnish  them  with 
food.  At  the  eastern  end  of  Issik  Kul,  where  flowers  are  very 
abundant,  man  makes  use  of  this  fact  to  his  own  advantage,  and  great 
numbers  of  bees  are  kept.  Keptiles,  like  some  insects,  have  adopted 
the  perennial  habit,  but  notwithstanding  this  they  are  very  rare  in 
the  high  mountains  of  Central  Turkestan.  My  notes  contain  no  record 
of  either  turtles  or  snakes,  and,  so  far  as  I  can  remember,  the  only 
reptiles  were  a  few  lizards  at  low  altitudes. 

Birds  have  adopted  quite  a  different  method  of  meeting  the 
exigencies  of  seasonal  changes  of  climate.  Being  able  to  migrate  at 
will,  they  can  come  to  a  given  region  whenever  conditions  are  favour- 
able. Accordingly,  in  summer  the  lower  slopes  of  the  mountains  are 
inhabited  by  birds  of  many  kinds.  At  the  end  of  June  we  found  the 
Kugart  valley  full  of  meadow  larks,  and  at  a  height  of  5000  or  6000 
feet  the  bushes  and  grass  were  alive  with  chattering  flocks  of  rose 
starlings.  In  the  very  lofty  regions  of  the  main  plateau,  birds,  as 
well  as  insects,  are  not  particularly  abundant,  but  such  places  as  the 
shores  of  Issik  Kul  swarm  with  them. 

Of  all  animals,  mammals  are  least  able  to  adapt  themselves  to 
severe  seasonal  changes  and  long  winters.  In  the  high  mountains  of 
Turkestan,  a  few,  such  as  the  mouflon,  antelope,  and  argalleh,  eke  out 
a  precarious  existence  by  digging  under  the  snow  in  winter.     Others, 
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such  as  rabbits,  live  underground,  and  obtain  a  meagre  winter  sustenance 
by  gnawing  bark  and  buds.  When  herbivorous  animals  are  so  soaroe, 
beasts  of  prey  cannot  be  numerous.  Only  one,  the  wolf,  is  at  all 
important,  and  he  is  so  rare  that  during  three  months'  travel  I 
encountered  but  one.  Aside  from  these  animals,  there  is  one  mammal, 
the  marmot,  that  is  thoroughly  adapted  to  his  surroundings.  He  has 
acquired  the  habit  of  the  perennial  plants,  and  sleeps  comfortably  deep 
underground  during  cold  weather,  only  coming  out  for  a  few  months 
during  the  summer,  when  he  quickly  grows  fat  on  the  rich  grass  that 
surrounds  his  hole.  Most  of  the  marmots  live  at  an  elevation  of  from 
9000  to  12,000  feet,  where  the  grass  is  richest.  Old  moraines,  being 
soft  and  easy  to  dig  into,  are  a  favourite  resort.  So  numerous  are  these 
little  animals,  that  one  day  in  mid-July,  as  I  rode  slowly  along  on  the 
Chinese  border  near  Ohatir  Eul,  I  counted  twenty-eight  in  twenty 
minutes.  A  month  later  in  the  Alai  valley  I  counted  thirty-five  during 
half  an  hour.  The  abundance  of  this  one  animal,  which  is  thoroughly 
adapted  to  its  surroundings,  shows  how  great  might  be  the  amount  of 
animal  life  if  the  ground  were  not  so  long  covered  with  snow. 

(To  he  continued,^ 
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By  A.  J.  O.  MOLYNEUX,  F.G.S.,  F.B.G.S. 

The  majesty  of  the  Victoria  falls  is  daily  inspiring  attempts  at  de- 
scriptive writing,  and  already,  by  the  aid  of  the  illustrated  journals, 
photographs  of  some  of  the  natural  beauties  of  the  chasm  and  cataracts 
are  familiar.  But  of  the  causes  and  processes  that  have  led  to  this 
wonder  of  a  wondrous  continent  few,  if  any,  writers  have  given  an  idea, 
and  the  theory  of  Dr.  Livingstone — the  discoverer  of  the  falls — ^remains 
uncontroverted,  nay,  is  repeated  by  each  succeeding  traveller  who  has 
described  them,  and  is  accepted  by  each  visitor  of  to-day.  Yet  the 
general  desire  is  for  some  more  detailed  explanation  of  the  processes 
that  have  been  used  by  nature  in  sculpturing  these  beetling  precipices 
and  deep  chasms.  In  seeking  such  explanation  many  points  must  be 
considered.  The  imagination  must  recall  pictures  of  the  geography 
of  Africa  when  great  lakes  filled  the  depressions  of  the  plateau  now 
occupied  by  the  Chobe,  Botletle,  Ngami,  and  upper  Zambezi,  and 
reference  must  be  made  to  the  present-day  conditions  of  the  Zambezi 
river  system. 

The  Zambezi  Biver. — Bunning  close  to  and  parallel  with  the  south 
and  east  coast  of  Africa  is  a  mountain  chain  that,  except  in  the 
oases  of  the  Zambezi  and  Limpopo  rivers,  forms  the  watershed  of 
the  streams  that  flow  to  the  Indian  and   Atlantic  oceans.     Eastward 
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of  this  elevated  axis  the  ooastal  lands  are  narrow,  and  the  rivers  reach 
the  sea  by  ooursee  of  from  200  to  300  miles,  while,  on  the  contrary,  rivers 
draining  the  western  slopes  have  to  pursue  long  meanderings  nearly 
aoroBS  the  whole  continent  before  discharging  into  the  Atlcoitio,  such 
as  the  Orange  and  the  Congo. 

Geographers  are  of  the  opinion  that,  in  earlier  times,  the  waters 
now  flowing  into  the  Limpopo  and  Zambezi  were  collected  in  large 
lakes  on  the  elevated  central  plateau  lying  between  the  Kalahari 
desert  and  the  Barotse  country,  and  thence  made  their  way  to  the 
western  ocean.  Into  this  central  "  saucer  "  the  rivers  from  the  Qerman 
territory  to  the  north-west,  the  Zambezi  to  the  north,  and  the  Nata 
river  from  the  Matabeleland  plateau  discharged  themselves.  Now, 
however,  the  mountainous  backbone  that  runs  along  the  east  coast  of 
South  Africa  is  cut  through,  and  the  Zambezi  and  Limpopo  rivers 
deliver  their  burdens  to  form  the  swampy  and  deltaic  lands  of  the 
Portuguese  east  coast,  while  the  central  lakes  are  nearly  dried  up. 
Where  this  mountain  backbone  crosses  Ehodesia  it  is  formed  of  granites, 
gneiss,  and  schists,  and  impinging  against  it  are  the  sedimentary  rocks 
of  the  South  African  coal  age.  The  Limpopo  has  eroded  its  course 
through  this  complex  to  a  lower  level  than  its  northern  compeer,  and 
though  held  back  at  one  time  by  similar  geological  features  (the  Tuli 
lava-sheets),  it  now  passes  its  water  rapidly  out  to  the  ocean,  and  its 
lower  central  parts  take,  in  winter,  the  form  of  a  sand  river. 

The  Zambezi  is  still  battling  against  the  obstacles  that  seek  to  check 
its  erosive  action,  and  which  divide  it  into  three  long  reaches.  The 
one  impediment  is  that  which  causes  the  mighty  cascade  of  the  Victoria 
falls,  1000  miles  from  the  coast,  and  the  other  is  the  series  of  rapids 
known  as  the  Kebrabasa,  360  miles  up.  It  is  at  the  latter  that  the 
river  passes  by  the  gorge  that  it  has  gnawed  in  the  elevated  water- 
shed, here  reaching  an  altitude  of  4000  feet,  to  the  ooastal  plains 
beyond. 

The  deltaic  regions  of  the  river  are  naturally  tame  and  uninterest- 
ing (2,  p.  27),*  with  low  and  marshy  banks  3  to  4  miles  apart  and 
many  intervening  islands;  but  at  a  distance  of  260  miles  from  the 
ooast  the  monotony  oeases,  and  a  range  of  hills  crossing  the  river  in 
a  north-easterly  direction  has  necessitated  the  natural  erosion  of  the 
deep  and  narrow  channel  known  as  the  Lupata  gorge.  Above  this 
axe  the  foothills  of  the  mountain  aris,  the  country  becomes  more  hilly 
and  picturesque,  and  more  populated,  while  the  currents  of  the  river 
are  stronger,  until  100  miles  further  up  we  are  confronted  by  the 
mountains  in  which  lies  the  Kebrabasa  gorge,  forming  the  east  flank 
of  the  South  Central  African  plateau,  3000  to  4000  feet  in  altitude. 

Aooording  to  Livingstone's  description  (2,  p.  36),  the  lofty  range 


*  See  references  to  literature  at  the  end  of  the  article. 
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of  Kebral^asa  oountry  orosses  the  Zambezi  and  confines  it  within  a 
rocky  dell  of  a  quarter  of  a  mile  in  breadth,  from  which  the  slopes  of 
the  mountains  rise  precipitately  forisome  3000  feet.  Mount  Morumbwa, 
near  the  top  of  the  gorge,  with  sides  at  an  angle  of  70  degrees  and  from 
2000  to  3000  feet  high,  has  pot-holes  at  100  feet  above  the  present  low 
water.  In  the  upper  portions  of  Kebrabasa,  ranges  of  lofty  mountains 
stretch  from  the  north-west.  The  chief  rock  is  syenite,  while  the  meta- 
morphio  rooks  are  contorted  and  thrown  into  every  conceivable  position. 
In  tiie  dry  season  the  stream  runs  in  a  narrow  and  dark  groove  not 
more  than  40  or  GO  yards  wide.  The  range  is  from  35  to  40  miles 
in  breadth,  the  greater  part  of  the  river's  course  being  broken  by 
turbulent  and  dangerous  rapids,  but  as  the  water  rises  80  feet  in  the 
gorge  in  the  floods,  navigation  will  be  possible  for  part  of  the  year. 

The  latest  map  issued  by  the  Chartered  Company  states  that  the 
total  fall  in  this  canon  is  no  more  than  150  feet. 

Above  the  gorge  the  river  opens  out  on  the  Chikova  plains,  and 
assumes  the  same  appearance  as  at  Tete,  with  sedimentary  rocks.  Near 
by  is  the  town  of  Zumbo,  550  miles  from  the  coast,  and  not  more  than 
800  feet  above  sea-level — an  average  fall,  Kebrabasa  included,  of  not 
more  than  1-5  foot  per  mile. 

The  Middle  Beach. — From  the  Kebraljasa  to  the  lower  end  of  the 
canon  of  tho  Victoria  falls,  a  span  of  600  miles,  may  be  called  the 
central  portion  of  the  Zambezi.  Parts  of  this  are  of  great  beauty, 
peaceful  and  enticing,  fringed  by  a  narrow  belt  of  dark  and  shady 
trees,  the  banks  cultivated  in  terraces  by  the  lotus-eating  natives,  with 
waters  teeming  with  fish,  and  which  still  afford  undisturbed  retreats  for 
hippopotamus. 

In  places,  however,  the  stream  flows  with  a  furious  current  through 
narrow  and  gloomy  gorges,  including  the  Eariba,  formed  by  its  passage 
through  a  range  at  the  junction  of  the  Sanyati.  Dr.  Livingstone,  who 
made  the  passage  down  in  a  native  cauoe,  claims  the  Eariba,  as  well  as 
the  Victoria  falls,  as  the  result  of  sudden  Assuring.  This  portion  below 
the  falls  has  an  average  drop  of  2*2  feet  per  mile. 

The  higher  portions  of  the  plateau  circle  round  this  central  basin 
from  the  Kebrabasa  range  to  form  the  upland  country  of  Matabeleland 
to  the  south  and  the  Tanganyika  plateau  to  the  north,  with  altitudes  of 
4000  feet,  to  join  again  at  the  Victoria  falls.  From  these  higher 
watersheds  the  tributary  rivers  fall  rapidly  and  have  eroded  large 
basins  in  the  coal-beariug  rocks,  separated  from  the  Zambezi  river 
by  parallel  ranges  of  hills,  through  which  they  pass  in  deep  and 
narrow  gorges. 

The  westward  erosion  of  this  central  basin  through  which  the 
Zambezi  flows  was  checked  by  the  thick  sheet  of  volcauic  rocks  that 
underlie  the  Tertiary  sandstones  of  the  Batoka  plateau.  Over  this 
stubborn  and  unyielding  wall    the   Zambezi    drops   some  400  feet  as 
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the  Viotoria  falls,  besides  haying  a  rapid  descent  of  some  hundreds  of 
feet  additional  during  itsjoonrse  through  the  40  miles  of  the  oanon. 
Between  the  central  reaches  and  the  level  above  the  falls  there  is  a 
difference  of  about  1000  feet. 

2^  Upper  Beaches. — ^From  the  fieklls  to  its  sources,  a  distance  of 
800  miles,  are  the  upper  reaches  of  the  Zambezi — a  region  of  singular 
beauty,  with  navigable  waters  for  the  greater  part  of  the  distance.  The 
country  is  open  and  undulating,  and  it  might  be  said  that  the  river 
runs  iJong  the  very  top  of  a  plateau  of  3500  feet  in  altitude,  for  the 
difference  between  the  water-level  and  the  surrounding  country  is 
very  slight.  The  basalt  sheet  of  the  Victoria  &lls  extends  many 
leagues  to  the  west,  and  the  river,  having  eaten  through  the  soft 
overlying  sandstones,  has  reached  the  upper  level  of  this  sheet  to  then 
find  that  its  deepening  action  is  checked.  But  little  lowering  of  its 
bed  is  therefore  taking  place,  and  until  the  canon  of  the  Victoria  falls 
eats  its  way  back  to  the  western  edge  of  the  volcanic  strata,  the  upper 
river  must  always  be  the  wide,  low-banked,  and  slow-moving  stream 
it  now  is. 

The  Victoria  FalU. — Livingstone,  the  discoverer  of  the  Victoria 
falls,  gained  his  first  sight  of  them  from  an  island  in  mid-stream 
on  the  actual  edge  of  the  chasm — a  position  from  which  no 
subsequent  white  man  has  gained  his  first  impression.  Seen  from 
either  bank  of  the  river,  the  spectacle  is  majestic  and  awesome;  but 
from  this  point,  on  a  small  island  balanced  as  it  were  on  the  quivering 
precipice,  the  foam  dashing  on  either  side  of  him,  the  grey  depths  of  the 
chasm  beneath,  and  with  the  sunshine  and  rainbow  and  mist  overhead, 
the  view  must  have  been  infinitely  weird  and  impressive.  The  dis- 
coverer, in  describing  the  phenomenon,  claims  that  '*  the  falls  are 
simply  caused  by  a  crack  made  in  a  hard  basaltic  rock  from  the  right  to 
the  left  bank  of  the  Zambezi,  and  then  prolonged  from  the  left  bank 
away  through  30  or  40  miles  of  hills." 

On  his  second  visit,  in  1860,  with  Dr.  (now  Sir  John)  Kirk  and  his 
brother,  Charles  Livingstone,  a  more  careful  investigation  was  made,  but 
the  same  vigorous  theory  was  maintained.  It  was  admitted  that  Niagara 
has  been  formed  by  a  wearing  back  of  the  rock  over  which  the  river 
falls,  with  a  gradual  recession  through  long  ages,  *'  but,"  it  was  stated, 
**  the  Victoria  falls  have  been  formed  by  a  crack  right  across  the  river 
in  the  hard  black  basaltic  rock  which  then  formed  the  bed  of  the  Zambezi. 
The  lips  of  the  crack  are  still  quite  sharp,  and  are  about  3  feet  from 
the  edge.  .  .  .  The  walls  go  sheer  down  without  ajij  projecting  crag. 
.  .  .  When  the  mighty  rift  occurred,  no  change  of  level  took  place  in 
the  two  parts  of  the  bed,  consequently  the  water  suddenly  disappears." 
The  zigzag  course  of  the  gorge  below  the  falls  and  the  whole  length 
of  the  grand  canon  is  accounted  for  on  the  same  theory. 

The  LivingstoDian  hypothesis  was  accepted  by  each  subsequent 
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traveller.  Thomas  Baines  and  James  Chapman  saw  the  falls  in  July, 
1862,  and  refer  to  no  other  theory.  Edward  Mohr  (7,  p.  320)  visited  them 
in  June,  1870,  and  the  lateral  ohasms  suggested  to  him  the  thought  **  that 
awful  convulsions  of  the  Earth's  crust  must  once  have  taken  place  here 
to  produce  such  results."  Selous  (5)  attributes  the  vent  to  some  con- 
vulsions of  nature,  and  no  later  writers  suggest  any  other  causes. 

Livingstone  had  such  an  understanding  of  the  natural  features 
of  South  Africa,  and  sketched  the  broad  geological  and  geographical 
problems  with  such  a  skilful  hand,  that  it  is  with  great  diffidence  that 
I  suggest,  in  this  particular  case,  other  causes  than  the  sudden  rending 
of  the  Earth  to  account  for  the  phenomenon  of  the  Victoria  falls.  Yet 
I  hold  the  firm  conviction  that  here,  no  less  than  at  Niagara,  the  com- 
bination of  canoD,  gorge,  chasm,  and  falls  is  due  to  the  ever-reducing 
action  of  moving  water,  eating  back  with  relentness  energy,  year  by 
year  and  age  after  age,  into  the  hard  and  stubborn  wall  of  igneous  rock. 

For  those  who  desire  to  read  poetical  impressions  of  the  falls, 
reference  need  only  be  made  to  the  early  descriptions  of  Dr.  Livingstone, 
in  his  first  book  (1),  and  the  collaborated  results  of  his  second  visit 
(2) ;  to  those  of  Thomas  Baines  (3),  of  James  Chapman  (4),  or  to  the 
later  word-pictures  of  Mr.  E.  F.  Knight.  But  for  the  purposes  of  this 
paper  the  phenomenon  must  be  described,  not  so  much  as  an  object  of 
beauty  as  with  regard  to  features  that  must  be  later  called  in  evidence 
for  geological  investigation. 

Before  giving  a  short  description  of  the  falls,  it  is  very  desirable 
that  some  caution  should  be  used  in  selecting  names  for  the  different 
features,  and,  if  possible,  the  early  nomenclature,  where  suitable,  should 
be  restored  and  perpetuated.  Some  of  the  names  already  allotted  by 
visitors  are  particularly  unsympathetic  or  inappropriate.  "  Devil's 
cataract "  and  *'  Devil's  island  "  are  fast  becoming  the  accepted  names 
of  the  foaming  western  cataract,  again  exemplifying  that  inexplicable 
sentiment  which  invokes  the  devil's  sponsorship  for  beautiful  features 
in  all  parts  of  the  world.  Baines  called  this  *'  The  Leaping  Water," 
surely  a  more  pleasing  term,  and  the  island  became  known  to  him  as 
•'  The  Three-rill'd  cliff."  For  this  latter,  "  Boaruka  island,"  the  native 
designation  (according  to  Livingstone),  is  more  appropriate.  "  Danger 
point "  for  the  rook  overlooking  the  exit  from  the  chasm  is  descriptive  ; 
but  ''Lovers'  walk"  for  the  glorious  Palm  kloof  is  too  forbidding, 
especially  as  no  *'  lovers  "  had  been  known  to  have  put  in  an  appearance 
at  the  falls,  and  the  term  can  have  been  only  anticipatory.  **Palm 
grove"  or  '* kloof"  is  becoming  more  used,  and  I  submit  that  the  South 
African  word  '*  kloof"  is  more  applicable. 

Li  this  paper  I  shall  apply  names  as  follows :  "  The  Chasm,"  is  the 
cleft  into  which  the  river  falls ;  "  The  Gorge  "  (that  is,  the  throat),  is 
the  exit  as  far  as  the  *'  Boiling  Pot ;  "  and  then  the  "  Grand  Canon  ' 
commences  and  extends  for  40  miles. 
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Geology. — Daring  a  late  phage  in  the  geology  of  the  country,  which 
is  probably  referable  to  the  Tertiary  period,  South  Central  Africa  was 
subject  to  vigorous  yoloanio  action,  the  concrete  forms  of  which  can 
now  be  seen  in  the  denuded  and  exposed  areas  of  lava-flows  existing  in 
the  Limpopo  and  Zambezi  valleys. 

One  basalt  sheet  lies  between  ^Y^^^es  coalfield  and  the  falls,  and 
will  be  noticed  when  travelling  on  the  railway.  It  is  coincident  with 
the  country  at  one  time  owned  by  the  Bakota  tribe,  a  race  of  industrious 
iron-workers,  and  recently  almost  decimated  by  the  raiding  Matabele 
in  Lobengula's  days.  This  volcanic  outflow  might  well  be  known  as 
the  Batoka  basalt.  The  igneous  sheet  is  seen  in  the  cauon  to  occur  in 
alternating  flows  of  compact  and  of  highly  cellular  and  amygdaloidal 
basalts.  In  many  other  localities  the  basalt  is  interbedded  with  the 
soft  forest  sandstones,  but  in  the  falls  district  the  overlying  stratum 
has  been  eaten  into  by  the  Zambezi  and  the  tributary  streams,  until  the 
basalt  sheet  has  been  reached,  and  now  all  the  rivers  of  the  district  flow 
over  hard  igneous  beds,  while  the  upper  strata  of  soft  sandstones  form 
gentle  slopes  and  afford  a  hospitable  soil  for  the  graceful  forest 
trees  that  clothe  them.  This  alternation  of  rocky  valleys  with  only 
stunted  and  shabby  trees,  and  the  luxuriant  growths  of  the  higher 
sandy  slopes,  is  a  distinctive  feature  on  the  railway,  and  is  repeateil 
along  the  Zambezi  valley.  These  beds  of  hard  rock  and  buff  and  red 
sand  extend  far  to  the  west.  At  the  confluence  of  the  Linyante,  some  50 
miles  above  the  falls,  Livingstone  describes  an  island  named  Mparia, 
which  is  composed  of  "  trap  containing  crystals  of  quartz  encrusted 
with  green  copper  ore  (amygdaloids  ?)  (1,  p.  339);  while  the  (Jonye 
falls,  120  miles  still  further  north-west,  are  stated  to  occur  in  a  deep 
fissure  in  sandstone,  100  yards  wide  and  several  miles  long  (1,  p.  1G7), 
the  bed,  according  to  other  travellers,  being  formed  by  masses  of  basaltic 
rock. 

The  Falls  in  Detail. — Bising  at  a  distance  of  1900  miles  from  the 
east  coast,  joined  by  the  Lungwebungu  river  that  has  its  source  within 
400  miles  of  the  western  ocean,  augmented  by  the  water  soaking  from 
the  **  sponges  "  of  the  distant  Barotse  valley  and  the  outfall  from  the 
swamps  and  wide  lagoons  of  the  Linyante  river,  the  Zambezi,  long 
before  it  reaches  its  purgatory  of  the  falls,  is  a  noble  and  expansive 
river,  flowing  in  a  wide  valley,  bounded  by  the  distant  and  low  hills 
of  red  and  forest-clothed  sand.  For  many  miles  above  the  cataract  its 
bed  is  the  level  igneous  sheet  above  described;  its  blue  water  is 
dotted  with  verdant  islands  of  the  same  rock ;  and  where  rapids  occur, 
it  is  the  same  hard  basalt  that  impedes  its  course,  and  over  which  the 
waters  churn  and  boil. 

Below  the  old  site  of  Sekota*s  kraal  the  river  is  at  its  widest, 
the  islands  are  most  numerous,  and  the  water  is  most  in  repose. 
Sailing  down  this  most  beautiful  reach,  there  is  no  evidence  except  the 
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distant  gossamer  veil  of  risiDg  spray  (Figs.  1  and  2)  to  show  that  the 
river  does  anght  else  than  pnrsne  a  quiet  course.  But  beneath  the 
pillar  of  spray  is  the  chasm  put  like  a  snare  across  the  river's  path 
to  trip  it  into  the  pitfall  below.  There  is  no  lack  of  evidence  to 
show  that  the  ancient  course,  before  it  had  bitten  deep  into  the  earth, 
was  along  the  higher  level  of  the  lava-sheet.  At  the  confluence  with 
the  Mlamba,  just  above  the  first  rapids,  is  a  wide  expanse  of  river 
alluvium,  with  the  banks  of  the  smaller  stream  10  or  15  feet  above  its 
present  level,  showing  gravel  with  basalt  pebbles,  and  in  the  converging 
valleys  of  the  Makone,  and  other  watercourses  above  the  falls,  there  are 
beds  of  tufa  containing  fluviatile  shells.  Also  I  have  found  shingle  of 
water- worn  agates  from  the  amygdaloidal  basalt  at  a  distance  of  15  miles 
from  the  cataract,  at  an  even  higher  level  than  the  Zambezi  now  occupies 
above  the  falls.  Livingstone  found  other  evidence  of  high-level  river 
terraces  lying  some  200  feet  above  the  Zambezi  at  the  falls  (1,  p. 
945),  and  considered  it  as  showing  that  the  whole  country  between  the 
Lekone  and  the  Libebe  in  the  west  was  formerly  one  fresh-water  lake, 
drained  by  the  sudden  fissuring  of  the  basalt  sheet.  The  small  altitude 
of  the  plateau  above  the  river  supports  the  idea  of  the  inland  sea, 
for,  as  I  have  said,  the  river  seems  to  run  along  an  almost  level 
surface  on  the  top  of  the  Barotse  plateau. 

The  chasm  across  the  river  (taking  the  measurements  ascertained 
on  Livingstone's  second  vieit)  is  little  more  than  1860  yards  long — the 
same  as  the  breadth  of  the  river — that  number  being  fixed  upon  as 
indicating  the  year  in  which  the  falls  were  first  carefully  observed. 
The  lip  of  the  falls  is  subdivided  by  natural  features  as  follows : — 

Nearest  to  the  right  bank  is  the  misnamed  '*  Devil's  cataract " 
(Leaping  Water  of  Baines),  36  yards  wide  (2,  p.  152) — a  sloping  mill- 
race  that  carries  much  water  when  many  other  portions  are  dry  at  low 
water.  Next  comes  the  island  of  Boaruka,  about  200  yards  wide,  cut  by 
a  stream  and  fissure  through  which  water  pours  at  flood  times  (Fig.  4) ; 
then  comes  the  great  fall  573  yards  broad  divided  from  a  second  fall  of  325 
yards  by  a  projecting  rock.  At  the  east  end  of  this  fall  is  Garden  island, 
now  known  as  Livingstone  island,  lying  on  the  very  edge  of  the 
precipice  some  1170  yards  from  the  west  side  and  600  yards  from  the 
east  shore.  At  the  end  of  the  chasm  is  the  Eastern  cataract,  a  mill-race 
something  similar  to  the  "  Leaping  Water."  This  part  of  the  falls  east 
of  the  island  is  mostly  bare  in  the  time  of  low  water,  and  then  gives 
passage  to  many  isolated  and  narrow  streams  (see  Figs.  5  and  6). 
The  west  end  of  the  chasm  is  but  256  feet  deep  as  measured  by  Mr. 
Mansergh,  the  railway  engineer,  increasing  to  343  in  depth  at  the 
orifice  of  the  chasm,  and  increasing  to  400  feet  below  the  Boiling  Pot. 
The  chasm  near  each  end  is  not  more  than  80  or  100  feet  wide,  increas- 
ing to  240  feet  in  the  centre. 

The  water  dropping  over  the  falls  nearest  the  banks  has  now  to  turn 
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at  right  angles  and  run  the  gauntlet  past  that  falling  over  the  centre, 
for  the  only  outlet  is  the  gorge  of  about  100  feet  in  width.  Here  again 
the  right  angle  is  in  evidence,  and  the  southerly  course  is  now  resumed. 
But  not  for  long:  130  yards  further  it  enters  the  Boiling  Pot,  and 
emerges  therefrom  to  run  in  a  trench  of  1170  yards  long  parallel  to  the 
first.  Only  the  portion  of  this  parallel  trench  west  of  the  Boiling 
Pot  is  occupied  by  the  stream,  the  eastern  end  being  now  dry,  and 
nursing  in  its  moist,  warm,  and  sunlit  depths  the  coolest  and  most 
enticing  vegetation  of  the  Palm  kloof.  This  end  is  divided  from  the 
chasm  by  a  very  narrow  ridge  of  rock  called  the  Knife  Edge,  the 
western  end  by  a  wide  promontory  (on  which  river  pebbles  can  be  found) 
with  a  base  416  yards  wide,  now  carrying  the  Bain  forest.  To  my 
mind  this  is  an  old  falls  chasm  dating  from  a  time  when  the  river  passed 
over  the  ridge  now  occupied  by  the  Bain  forest  promontory.  Danger 
Point,  and  the  Knife  Edge,  the  depression  at  the  east  end  of  which  is 
the  extension  of  the  Eastern  cataract. 

At  the  land  end  of  the  Bain  forest  promontory  the  canon  takes  a 
bend  at  an  acute  angle  to  the  east  in  a  third  cleft,  then  glides  round  a 
third  promontory  to  form  a  fourth  chasm  running  westwards.  Beyond 
this  the  zigzag  course  continues,  and  little  is  then  known  of  its 
vagaries  through  the  40  miles  of  the  Grand  canon. 

All  down  the  valley  the  tops  of  the  canon  escarpments  lie  at  the  same 
remarkable  level  as  the  lip  of  the  falls,  the  river  now  running  at  a  level 
of  400  feet  lower  than  the  surface  of  the  basalt  sheet.  One  strong  argu- 
ment against  the  fissure  theory  is  that  every  lateral  stream  and  tributary, 
such  as  the  Masuye^  Matetsi,  Makone,  and  the  one  near  Tsherus,  after  a 
level  course  along  the  lava-sheet,  enters  the  canon  by  a  deep  ravine  or 
"chine"  that  is  being  cut  back  by  the  same  processes  which  now 
influence  the  shaping  of  the  falLs.  Indeed,  the  fall  of  the  Masuye  river 
into  the  canon  is  quite  worth  a  visit,  the  small  stream  having  a  sheer 
drop  of  about  300  feet. 

The  confluence  of  these  lateral  kloofs,  or  chines,  with  the  Grand 
canon  is  constantly  occurring  throughout  the  whole  40  miles  of  its 
course,  a  fact  which  makes  a  journey  of  investigation  extremely 
arduous,  each  precipitous  gully  having  to  be  circumvented,  causing 
many  hours*  and  even  days'  delay  in  returning  to  the  main  canon. 

As  a  rejoinder  to  a  theory  occasionally  advanced,  I  may  say  that  there 
is  no  evidence  of  the  erosion  of  the  chasm,  gorge,  or  canon  having 
been  assisted  by  the  pre-existence  of  dykes  or  veins  of  softer  material. 
Bemains  or  traces  of  such  would  exist  at  either  end  of  the  chasm  or  the 
Palm  kloof,  and  none  can  be  found. 

The  Processes  ichich  formed  the  Victoria  Falls, — Let  us  now  consider 
the  details  of  the  scheme  by  which  nature  sculptured  these  features, 
processes  which  we  may  learn  by  observation  of  present-day  conditions. 

As  before  stated,  the  river  has  removed  the  upper  strata  of  fine 
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sandstones,  and  consequently  the  level  of  the  stream,  the  lower  flats  of  the 
valley,  the  ends  of  the  chasm,  and  the  edges  of  the  gorge  and  canon  can 
he  seen  to  be  of  the  same  horizon  of  basaltic  rock.  The  apron  of  water 
and  inaocessibility  prevent  one  seeing  if  the  hard  top  sheet  extends  in 
depth  for  the  whole  400  feet  of  the  chasm,  but  down  the  canon  (Fig.  9) 
it  can  be  noticed  that  the  lava  does  lie  in  beds  in  varying  thicknesses. 
The  examination  of  these  strata  is  not  possible  unless  one  is  slung  over 
the  precipice,  a  feat  not  yet  attempted.  The  hard  surface  is  a  basalt 
more  or  less  amygdaloidal,  on  the  degree  of  which  quality  depends  its 
want  of  tenacity. 

As  is  common  to  all  rocks  of  this  nature,  it  is  full  of  cracks  and 
fissures  due  to  contraction  on  cooling,  and  though  it  does  not  assume 
the  perfectly  regular  hexagonal  columns  of  the  Giant's  Causeway 
or  of  Staffa,  yet  it  frequently  resembles  them  (Fig.  7),  the  vertical 
cracks  producing  a  general  columnar  form.  The  columns  thus  defined 
may  be  seen  when  the  water  is  low,  along  the  lip  of  the  falls, 
and  beneath  the  clear  and  rushing  current  of  the  "  Leaping  Water " 
(Devil's  cataract),  more  or  less  truncated  as  the  verge  is  reached,  and 
bearing  but  little  evidence  of  attrition.  Indeed,  evidence  of  actual 
wearing  away  of  the  angular  edge  of  the  precipice  is  conspicuously 
absent,  and,  as  Fig.  5  will  illustrate,  the  level  of  the  stream  is 
almost  unchanged  up  to  the  very  lip  of  the  falls.  Only  at  the  two 
cataracts  at  the  ends  of  the  chasm  can  the  process  of  trituration  be  called 
in  aid  as  a  demolishing  agent,  and  even  here  it  is  probable  that  the 
columns  have  been  truncated  by  the  action  of  the  rushing  water  forced 
into  the  horizontal  joints. 

My  opinion  is  that  the  cutting  back  of  the  edge  is  due  to  the  per- 
petual hammering  action  of  the  vast  bodies  of  water  falling  into  and 
down  upon  the  cracks  between  the  basalt  columns,  assisted  by  the  con- 
stant vibration  of  the  rock  from  the  precipitated  masses  of  water,  and 
that  by  this  constantly  exerted  force  the  columns  are  rent  asunder 
and  fall  into  the  chasm,  taking  with  them  huge  and  deep  flakes  of  the 
precipice  (Figs.  4  and  7).  At  low  water  heaps  of  these  blocks,  as  yet 
angular  and  unreduced,  may  be  seen  in  the  shallower  ends  of  the  chasm 
(Fig.  4). 

While  there  are  signs  some  distance  away  that  the  basalt  flows  are 
bedded  in  various  degrees  of  tenacity,  there  is  no  sign  of  undermining  of 
the  rock  that  forms  the  rim,  as  at  Niagara,  and  so  leaving  that  rim  with- 
out support ;  rather  does  the  lower  portion  of  the  precipice  at  places  pro- 
trude outwards.  But  the  breaking  down  of  the  rock  is  mostly  columnar, 
hence  the  almost  vertical  walls  of  falls,  chasm,  gorge,  and  canon. 

Such  I  believe  to  be  the  causes  that  have  played  the  most  important 
rdle  in  the  trenching  of  this  length  of  40  miles  or  so.  To  estimate  or 
arrive  at  any  ai)proximation  of  the  time  that  such  work  has  taken  is 
hopeless  until  points   be  accurately   fixed  by  which   to  register  the 
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retrooeesion  of  the  falls  in  stated  intervals.  The  rate  must  depend 
upon  the  resistance  that  the  colnmns  on  the  verge  offer  to  their 
destroyer,  and  that  we  cannot  yet  surmise,  for  since  Livingstone's  dis- 
covery until  a  few  years  ago  visitors  were  few  in  number,  and  a 
second  visit  was  such  a  rarity  that  any  alteration  in  the  falls  has 
not  been  noted.  When  Baines  visited  the  falls  in  1862,  he  painted  the 
canvases  that  are  now  in  the  Boyal  Greographical  Society's  room,  and  it 
may  be  that  some  day  his  pictures  may  assist  in  appreciating  chauges 
in  the  falls. 

At  Niagara  these  changes  have  been  observed,  more  or  less,  since  they 
were  sketched  by  Father  Hennepin  in  1697. 

The  Niagara  and  the  Zambezi  falls  each  possesses  its  own  distinctive 
grandeur,  and  they  have  so  few  spectacular  features  in  common  that 
comparison  of  their  beauties  is  particularly  inappropriate.  But  there 
are  several  points  in  regard  to  the  physical  features  of  the  two  falls 
that  merit  notice.  Above  the  falls,  the  Niagara  river  runs  over  level 
country  that  is  nowhere  more  than  30  to  40  feet  above  its  banks 
until,  a  mile  above  the  cataract,  it  becomes  embroiled  in  rapids  and 
descends  in  the  intervening  distance  some  50  feet,  to  drop  a  further 
165  feet  perpendicularly  over  the  shelving  lip  of  the  falls.  From  the 
open  and  broad  pool  at  the  foot  of  these  the  water  runs  off  in  a  narrow 
chasm,  200  to  400  yards  wide  and  300  feet  deep,  for  a  distance  of  7 
miles,  when  it  enters  the  quiet  waters  of  Lake  Ontario.  Like  the 
Zambezi,  it  has  its  whirlpool  in  the  gorge,  from  which  the  water 
swirls  away  at  a  right  angle  to  its  former  course. 

The  Niagara  falls  are  caused  by  the  undermining  of  a  lower  bed  of 
soft  shale,  by  which  the  harder  bed  of  limestone  that  forms  the  lip  is 
robbed  of  its  support  and  falls  in  large  blocks  into  the  bowl  beneath. 
We  are  told  that  the  sudden  descent  of  huge  fragments  of  the  un- 
dermined portion  in  1828  and  1818  shook  the  ground  like  an  earthquake. 
We  have  as  yet  no  such  recorded  falls  of  rock  or  noticeable  recent 
indentations  on  the  Zambezi  to  assist  in  our  estimations  of  time. 
Li  the  case  of  Niagara,  Sir  Charles  Lyell  conceived  that  the  lip  might  be 
conjectured  to  be  eaten  away  at  about  one  foot  per  annum,  giving 
a  period  of  35,000  years  for  the  7  miles  of  gorge,  while  Prof.  J.  W. 
Spencer  (9)  arrived  at  the  figure  of  31,000  years.  At  the  same  rate,  the 
40  miles  of  canon  below  the  Victoria  falls  would  represent  a  career  of 
close  upon  a  quarter  of  a  million  years,  but,  as  I  have  already  said,  there 
is  as  yet  nothing  upon  which  such  calculation  can  be  based. 

The  Orinding  Dawn  of  the  Canon, — The  process  described  accounts 
for  the  breaking  down  of  the  chasm  of  the  Victoria  falls  above  the 
water-line :  another  power  is  at  work  in  the  depths  below.  During 
the  winter,  when  the  water  in  the  chasm  is  some  40  feet  lower ;  when 
the  mist-veil  is  lighter,  or  when  it  is  blown  aside  so  that  the  eye  may 
penetrate  the  grey  depths  of  the  abyss,  the  vast  blocks  that  have  fallen 
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from  the  lips  and  side  are  seen  amidst  the  foam,  black  and  jagged  in 
the  angry  water  (Figs.  4  and  7).  These  are  constantly  on  the  move, 
grinding  themselves  and  the  rooky  bottom  as  irresistibly  as  the  Alpine 
glacier,  and  deepening  the  channel  of  the  chasm  until,  on  entering  the 
gorge,  they  disappear  beneath  the  eddying  torrents  to  carry  on  their 
constant  triturating  work  nnseen.  After  gyrating  in  the  Boiling  Pot, 
some  of  these  blocks,  reduced  and  rounded  in  shape,  are  brought  ashore 
in  the  back  eddy  at  the  end  of  the  Palm  kloof,  but  in  large  numbers 
they  are  carried  and  deposited  in  the  corners  of  the  canon,  or  in  the  fieur* 
off  shingle  beds  of  the  placid  reaches  of  the  middle  river.  I  have 
collected  perfectly  elliptical  pebbles  of  the  amygdaloid  rock  at  a  point 
100  miles  below  the  falls. 

This  fiub-aqueous  grinding  action  of  the  unseen  and  moving  blocks 
is  the  second  process  in  the  trenching  of  this  mysterious  and  tortuous 
canal,  a  deepening  action  that  is  incessantly  going  on,  and  which  is 
yearly  increasing  the  difference  between  the  upper  level  of  the  river  and 
the  gloomy  swirling  stream  lying  in  the  depths  of  the  unapproachable 
canon. 

Cauaea  of  the  Zigzags, — With  these  explanations  of  nature's 
wonderful,  if  simple  methods,  the  geologist  will  not  be  permitted  to 
leave  the  subject;  other  pertinent  questions  now  arise.  Foremost  of 
these  is  the  oft-repeated  one,  What  caused  the  zigzag  course  of  the 
gorge  and  canon?  and  if  not  by  a  sudden  rending  of  the  earth  along 
lines  as  angular  as  the  lightning's  flash,  what  motives  have  influenced 
the  present  sinuosities  of  the  later-day  stream  ? 

I  have  already  claimed  that  the  cutting  down  of  the  chasm  is  solely 
due  to  the  continuous  thrust  of  the  rushing  water  among  the  joints  of 
the  basalt.  Admitted  that  such  is  the  case,  it  is  obvious  that  only  those 
portions  of  rock  that  are  subject  to  the  force  of  the  current  must  be 
liable  to  this  flaking  action.  In  my  opinion  two  features  are  responsible 
for  directing  the  action  of  the  eroding  forces,  and  they  are,  the  position 
of  the  many  islands  that  must,  as  now,  have  studded  the  broad  river  in 
its  former  course,  and  also  the  lines  of  weakness  in  the  basalt  along 
what  may  be  called  the  master  joints  or  faults.  These  occar  in  all  rock 
formations,  and  are  independent  of  and  cut  across  the  subordinate 
columnar  crevices  of  the  falls  lava. 

If  the  intruding  water  finally  rends  asunder  the  more  local  columnar 
joints,  its  action  will  be  no  less  successful  in  eating  its  way  into  and 
down  the  main  fissures  of  the  country  rock,  cracks  that  extend  for  long 
distances.  Looking  at  Boaruka  island  beyond  the  cataract  (Fig.  4), 
it  can  be  noticed  that  a  stream  cutting  through  the  island  is  falling 
down  a  cleft  which  it  is  widening  in  a  striking  manner.  The  stream 
falls  down  this  narrow  slit  for  about  the  height  of  the  falls,  and  it  can 
easily  be  conceived  that  with  the  flaking  of  the  basalt  thereiD,  in  the 
maimer  described,  there  are  probabilities  of  this  cleft  widening  and 
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receding  baok  in  a  direction  that  is  diagonally  across  the  present  course 
of  the  river,  and,  peonliarly  enongh,  aknost  parallel  to  the  first  arm 
below  the  gorge.  The  erosion  of  this  crevice  must  be  slow  at  first,  but 
as  it  reoedes  back  the  amount  of  water  intercepted  and  deviated  from 
the  main  &11b  must  increase  in  rapid  ratio.  It  would  thus  appropriate 
millions  of  tons  of  water  that  would  otherwise  proceed  to  fall  over 
the  precipice,  of  which  portions  would  thus  become  dry  and 
consequently  free  from  the  beating-down  action  of  the  stream.  A  new 
direction  for  a  strong  current  is  thus  set  up,  the  chasm  yearly  becomes 
of  greater  magnitude,  and  at  last  attains  the  grandeur  of  the  main  fall. 
In  this  manner  is  probably  due  the  acute  angles  of  the  canon. 

The  other  feature  which  will  influence  the  future  direction  of  the 
currents,  and  therefore  of  lines  of  erosion,  is  the  distribution  of  islands. 
Belying  on  my  belief  in  the  irresistible  action  of  the  flowing  water  over 
the  rim  of  rock,  such  parts  as  are  sentinelled  by  islands  must  be  proof 
against  decay.  To-day  there  are  three  important  islands  on  the  lip  of 
the  chasm,  and  more  than  fourteen  large  ones  in  the  4  miles  of  river 
above  the  falls,  and  the  power  of  the  water  is  confined  to  the  channels 
between.  The  two  cascades  at  each  end  of  the  chasm,  influenced  in 
their  courses  by  the  islands  adjoining  them,  are  now  deeper  than  the  lip 
of  the  falls,  and  consequently  the  water  passes  down  them  in  great 
quantities  at  a  time  of  the  year,  the  dry  season,  when  the  lip  of  the 
main  cascade  is  but  a  series  of  isolated  waterfalls.  There  must,  there- 
fore, be  more  prolonged  submission  to  the  moving  currents  in  these 
channels  than  at  the  places  that  are  periodically  dry,  and  the  only 
result  can  be  their  deepening,  and  a  growth  in  importance  year  by  year. 
In  this  case  there  would  be  formed  a  long  sloping  by-wash  commencing 
many  yards  back,  and  drawing  the  river  into  the  present  chasm  by  a 
rapidly  descending  series  of  rapids  or  cataracts.  This  may  account 
for  the  long  straight  reaches  that  occur  many  miles  further  down  the 
canon. 

With  these  influences  at  work — and  there  is  no  reason  to  think  that 
they  are  different  to  those  which  mapped  the  falls — these  peculiar  angles 
and  straight  runs  in  the  canon  may  be  explained.  There  are  reasons 
for  believing  that,  at  one  time,  the  former  chasm  was  what  is  now  the 
ravine  known  as  the  Palm  kloof,  connected  with  the  Boiling  Pot,  and 
the  adjoining  part  of  the  canon.  That  the  river  previously  flowed  over 
the  Bain  forest  promontory  at  the  upper  level  has  already  been  shown, 
and  additional  evidence  is  found  in  the  fluviatile  d^hris  recently 
encountered  in  constructing  the  railway  and  approach  to  the  bridge. 

The  narrow  promontory  known  as  the  Knife  Edge,  separating  the 
old  chasm  from  the  new,  has  a  depression  at  its  land  end  and  a  high 
mound  at  its  extremity,  and,  from  visual  observations,  this  high  end 
seems  to  have  been  one  of  the  ancient  islands  that  deflected  the 
extension  of  the  eastern  cataract  into  the  Palm  grove.    The  cuiTcnt 
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may  then  have  continued  across  the  Rain  forest  table  to  fall  in  as 
a  grand  cascade,  or  have  run  down  the  old  chasm  in  the  form  of 
the  sloping  rapids  that  I  have  shown  are  growing  at  the  "Leaping 
Water." 

The  Falls  have  checked  the  Deepening  of  the  Upper  Zambezi. — 
The  Batoka  basalt  extends  to  the  lower  end  of  the  Grand  canon,  and  it 
may  be  understood  that  its  eastern  fringe  would  be  thin.  The  back- 
ward erosion  of  the  Zambezi  from  the  middle  reaches  would  quickly 
break  into  it,  but  as  the  thickness  of  the  basalt  increased  as  the  river 
receded  westwards,  the  cutting  action  would  become  slower,  until  the 
rate  of  deepening  of  the  middle  reach  and  the  cleaving  of  the  barrier  of 
the  Eebrabasa  rapids  far  outstripped  the  slower  process  of  forming  the 
Grand  canon.  The  result  was  that  the  difference  between  the  level 
of  the  Zambezi  along  the  top  of  the  basalt  sheet  at  the  falls  and  the 
altitude  of  the  central  reach  became  more  exaggerated  as  time  passed. 

In  the  future  this  difference  must  even  increase.  The  basalt 
sheet  extends  many  leagues  westward  from  the  falls,  and  the  bed  of 
the  river  has  cut  but  little  into  it  since  the  erosion  reached  that 
horizon ;  for,  except  in  the  flood  season,  the  water  is  beautifully  clear 
and  carries  but  little  suspended  matter  to  aid  the  triturating  action. 
It  pushes  no  bouldei-s  along,  and  the  wide  reaches  of  quiet  water  aid  the 
precipitation  of  sediment  even  in  flood  times,  while  in  winter  its 
clearness  and  transparency  is  remarkable.  The  surface  of  the  basalt 
sheet  is  peculiarly  level  for  many  miles,  and  the  extent  of  the  wearing 
down  by  the  river  is  not  more  than  20  or  30  feet  below  the  upper 
surface  of  that  rook. 

From  the  foot  of  the  falls  conditions  are  different;  the  water  is 
confined  within  narrow  walls,  and  rushes  on  with  impetuous  force, 
carrying  blocks  and  boulders  that  must  incessantly  grind  and  reduce 
the  alreaily  deep  bed  of  the  canon. 

Thus  the  hard  and  stubborn  basalt  has  prevented  the  lowering  of 
the  upper  reaches  since  first  the  river  met  the  eastern  fringe,  and 
commenced  the  chiseling  of  the  groove  of  the  Grand  canon.  Until  the 
canon  ia  cut  back  to  the  further  side  of  the  sheet,  no  such  lowering  can 
take  place,  and  the  upper  reaches  must  continue  to  run,  as  it  were, 
along  the  top  of  the  country  and  amid  low-lying  hills. 

But  for  this  natural  weir  of  basalt  that  retains  its  upper  waters,  the 
Zambezi  might  have  cut  deep  into  the  surface,  and  become  navigable 
far  into  the  interior.  The  influence  of  the  falls  on  the  geography  of 
South  Africa  has  therefore  been  very  great. 

The  Spray  Olouda  and  the  Rainbows, — No  mention  of  the  Victoria 
falls  would  be  complete  without  some  reference  to  the  eternal  columns 
of  mifit  that  rise  from  the  grey  depths  of  the  chasm,  or  to  the  brilliant 
effects  of  the  rainbows  that  irradiate  them.  As  the  vast  masses  of 
foaming  water  are  precipitated,  with  the  constant  roll  of  thunder,  into  the 
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abyss,  they  are  broken  tip  into  comets'  tails,  again  into  spray,  and  still 
again  are  oomminuted  into  driving  mist.  The  air  forced  down  with 
them  sets  np  a  onrrent  along  the  canon,  and,  ascending  in  eddies  in  the 
chasm,  carries  with  it  the  spindrift  of  the  dashing  spray,  and  rises  in 
vaponry  clouds  and  columns  far  above  the  falls.  Baines,  in  July,  1862 
(3),  measured  the  height,  by  sextant,  to  be  1144  feet  and  1194  feet 
above  the  bottom  of  the  gorge;  and  Edward  Mohr,  during  his  visit 
in  the  month  of  June,  1870  (7),  calculated  that  they  rose  1055  feet, 
or  655  feet  above  the  river.  The  mist-clouds  rise  higher  in  the 
coolness  of  the  early  morning  than  in  the  noonday  heat,  while  at 
the  time  of  high  water  the  spray  nearly  envelops  the  whole  length  of  the 
falls. 

The  column  of  mist  can  be  seen  from  a  great  distance,  when  open 
views  in  the  undulating  country  permit,  or  higher  points  of  vantage 
can  be  gained.  From  the  hill  east  of  the  Matetsi  river,  40  miles  away, 
it  is  especially  noticeable  against  the  red  gleams  of  the  sunset  as  a  dark, 
smoky  column  spreading  out  in  an  upper  layer,  while  from  other  places, 
and  at  midday,  it  is  of  dazzling  whiteness.  At  sundown,  looking  from 
the  west,  the  ruddy  glory:  of  the  afterglow  warms  it  up  with  orange 
and  tints  of  flesh-colour,  and  seems  to  quicken  it  into  a  blithesome 
guardian  of  the  falls. 

It  is  to  this  constantly  lifting  and  rolling  veil  of  spray  that  the 
Victoria  falls  owes  its  most  peculiar  and  elusive  charm.  No  clear 
and  complete  view  of  the  depths  and  distances  of  the  chasm  can 
ever  be  obtained ;  the  mist  throbs  and  moves  across  the  scene,  dimly 
revealing  and  again  hiding  innumerable  changing  sights.  Thus  there 
is  always  the  suggestion  of  shadowy  beauties  beyond  this  gossamer 
veil;  a  feeling  that  we  but  just  touch  the  glories  of  this  earthly 
paradise,  yet  shall  never  grasp  and  xinderstand  them,  stay  we  never 
so  long. 

And  amidst  this  sunlit  vapour  is  bom  the  crowning  spectacle  of 
the  falls.  At  every  turn  and  in  every  view  of  the  water,  green  foliage, 
and  dazzling  foam,  the  glorious  double  rainbow  follows  one,  whether  in 
the  rich  prismatic  colours  of  the  daytime  or  the  neutral  tints  of  the 
moonlight.  What  wonder  that  the  more  ancient  native  term  was,  as 
Livingstone  tells  us  (2),  Seongo,  or  Chongwe,  "the  place  of  the 
rainbow  "  ?  For  here  surely  all  the  rainbows  of  the  world  must  come 
to  play  in  the  sunlight,  before  they  follow  the  thunderstorms  across 
the  land  to  bless  the  rain-chilled  beasts  and  birds. 

To  the  condensing  vapour  is  also  due  the  rich  and  ever-green 
Bain  forest  and  the  trees  of  the  Palm  kloof.  This  vegetation  includes 
a  wealth  of  ferns,  orchids,  and  palms,  rich  treasure  for  the  botanist,  who 
must,  however,  be  prepared  for  the  quick  and  thorough  wetting  from 
the  never-ceasing  rain  that  descends  from  the  foliage  above.  Through 
a   framing  of  dark-green  leaves  choice  pictures  of  dazzling,  foaming 
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water  will  be  his  reward,  and  the  qniet  shady  cloisters  of  the  forest  are 
Dot  the  least  of  the  beauties  that  everywhere  present  themselves. 

Beyond  the  end  of  the  Bain  forest  the  bare  promontory  of 
Danger  Point  lies  basking  in  the  sun.  Standing  here,  one  may  gain  a 
closer  idea  of  the  extent  of  the  falls.  Far  in  front  is  the  open  blue 
water  of  the  nnsnspecting  river,  that  nearer  hurls  its  fleeoy  masses 
across  the  chasm  to  one's  very  feet,  and  amid  the  lifting  mist-clouds  are 
glimpses  of  pleasant  places,  as  fleeting  as  sun-lit  dreams.  From  the 
grey  turmoil  of  the  gorge  below  rises  the  continuous  diapason  of 
rumbling  thunder,  grand  chords  and  voioes  are  in  the  air,  and  under 
the  deep-blue  skies  the  might  and  majesty  of  the  falls  sink  deep 
into  one's  soul.  With  the  homage-paying  native  who  comes  here  to 
worship  the  deity,  we  too  must  feel  the  mysterious  Presence,  and  that 
here,  amongst  the  grandest  of  nature's  works,  we  stand  upon  the 
threshold  of  the  "  tablelands  of  God." 
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The  Eighth  International  Geographical  Congress  di£fered  from  its 
seven  predecessors  by  the  fact  that  it  was  held  in  a  continent,  and 
not  in  a  town.  The  scientific  meetings  took  place  in  Washington, 
New  York,  Niagara  Falls,  Chicago,  and  St.  Louis,  while  the  informal 
meetings  and  excursions  included  also  Philadelphia,  the  Grand  Canyon 
of  Arizona,  and  extended  into  Canada  on  the  north  and  Mexico  on  the 
south.  The  itinerant  character  of  the  Congress  had  advantages  and 
defects ;  on  the  whole  the  latter  seemed  to  outweigh  the  former,  and 
the  experiment  is  not  one  likely  to  be  repeated,  at  least  in  the  form 
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tried  in  America.  It  is  certainly  advisable  to  combine  long  excursions, 
carefully  planned  and  conducted  by  able  specialists,  with  the  sedentary 
routine  of  scientific  meetings ;  but  the  attempt  to  hold  several  sets  of 
scientific  meetings  arranged  by  different  local  officials  in  various  places 
did  not  work  very  well.  The  members  of  the  Congress  did  not  all 
make  the  complete  circuit ;  each  town  had  its  own  group,  and  the 
foreigner  had  no  time  to  familiarize  himself  with  the  new  places  and 
people  before  he  was  swept  on  to  the  next.  The  inevitable  discomforts 
of  frequent  change  of  quarters  was  apt  to  induce  a  certain  amount  of 
irritation  in  those  who  were  unfamiliar  with  the  ways  of  American 
hotel  and  railway  life,  and  who  consequently  could  not  anticipate  the 
situations  in  which  they  found  themselves,  nor  always  make  the  best  of 
them  as  they  arose.  Still,  no  one  could  fail  to  be  struck  with  the 
earnestness  of  the  organizers  of  the  Congress,  who  worked  untiringly, 
and  with  the  generous  hospitality  both  of  the  institutions  and  the 
individuals  responsible  for  the  meeting. 

The  local  arrangements  were  not  so  elaborate  as  at  London  or 
Berlin,  but  this  was  due  in  part,  at  least,  to  the  short  duration  of  the 
meetings  in  each  centre,  and  to  a  certain  extent  to  the  fact  that  special 
arrangements  for  duplicating  programmes  and  proceedings  in  two 
different  languages,  indispensable  in  Europe,  were  not  required  in 
America,  where  practically  all  the  members  present  were  acquainted 
with  English.  It  would  have  been  unnecessary  to  touch  on  these 
matters  even  lightly  were  it  not  that  the  meeting  was  an  experiment, 
from  which  the  conclusion  may  justly  be  drawn  that  the  scientific  part 
of  such  a  Congress  should  be  held  in  one  place,  and  the  excursions 
be  devoted  entirely  to  the  more  important  and  valuable  purpose  of 
seeing  the  country  and  forming  friendships  with  kindred  specialists 
in  comfortable  conditions  under  expert  leadership. 

The  Congress  was  under  the  Honorary  Presidency  of  the  President 
of  the   United   States,   an   unusual   distinction  for  such  a  gathering 
in  America.     The  President  of  the  Congress  was  Commander  K.  E. 
Peary,  u.s.n.,  who,  with  Mrs.  Peary,  was  indefatigable  in  carrying 
out  all  the  heavy  duties  of  that  position  in  all  the  cities  visited.     The 
diplomatic  representatives  in  Washington,  the  surviving  Presidents  of 
former  Congresses,  and  the  *'  presiding  officers  chosen  by  host  societies," 
viz.  G.  K.  Gilbert  (National  Geographic  Society),  Henry  G.  Bryant 
(Geographical  Society  of  Philadelphia),  E.  E.  Peary  (American  Geo- 
graphical   Society),   and    R.   D.   Salisbury    (Geographic    Society    of 
Chicago),  were  Honorary  Vice-Presidents.     The  general  secretary  was 
Mr.  Henry  Gannett,  and  the  treasurer  Mr.  John  Joy  Edsou.     For 
the  purpose  of  considering  proposals  submitted  to  the  Congress,  the 
delegates  of  foreign  geographical  societies  were  invited  to  assist  the 
Presidency  or  executive  committee  of  local  geographers. 

The  Congress  assembled  in  Washington,  and  the  proceedings  opened 
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on  the  evening  of  September  7,  with  an  informal  reception  in  the 
Gardiner  Hnbbard  Memorial  Hall,  the  home  of  the  National  Geo- 
graphic Society.  On  this  occasion  a  welcome  was  extended  to  the 
visitors  by  Mr.  G.  E«  Gilbert,  acting-president  of  the  host  society. 

On  Thursday,  September  8,  the  formal  opening  meeting  took  place 
in  the  G^rge  Washington  University.  Prof.  C.  D.  Walcott,  director 
of  the  United  States  Geological  Survey,  gave  an  address  of  wel- 
come on  behalf  of  President  Boosevelt,  who  had  hoped  to  be  present 
personally,  bat  was  prevented.  Mr.  G.  K.  Gilbert  spoke  on  behalf 
of  the  National  Geographic  Society,  and  M.  Henri  Cordier,  Prof. 
Albrecht  ^enck,  and  Mr.  Yule  Oldham  responded  for  the  visiting 
delegates.  Commander  Peary  then  delivered  his  presidential  address,  in 
which  he  dealt  specially  with  the  future  of  polar  exploration,  urging 
that  more  care  be  given  to  organization  and  equipment,  and  less 
thought  to  relief  expeditions,  for  in  such  work  "  the  loss  of  a  ship  or  a 
few  men  must  be  discounted."  The  meeting  terminated  after  Prof, 
de  ClaparMe  had  invited  the  Congress  to  Geneva,  and  Dr.  Bola  Erodi 
to  Budapest  for  its  next  meeting. 

The  afternoon  was  spent  in  visiting  the  various  Government 
bureaus  in  Washington,  under  the  guidance  of  special  committees. 

At  night  a  very  successful  reception  was  given  at  the  Naval 
Observatory,  where  the  guests  were  received  by  Admiral  and  Mrs. 
C.  M.  Chester.  At  midnight,  by  special  arrangement  with  the  cable 
companies  of  the  world,  a  telegraphic  time-signal  was  despatched  to 
all  the  national  astronomical  observatories,  followed  by  a  message  of 
greeting  from  the  Congress.  Next  morning  replies  were  read  from 
Greenwich  and  most  of  the  other  observatories  in  Europe,  Asia,  Africa, 
Australia,  and  America ;  the  Adelaide  observatory  acknowledged  the 
nearly  simultaneous  receipt  of  the  signal  vid  the  Pacific  and  vid  the 
Eastern  cables.  The  Guam  observatory  replied  by  an  invitation  to 
hold  the  next  Congress  in  that  remote  American  possession. 

Friday  was  set  apart  for  the  reading  of  papers  in  general  session  in 
the  forenoon,  when  papers  on  Government  Surveys  were  read,  and  in 
sections  in  the  afternoon.  The  sections  dealt  with  '*  Physiography,'* 
under  the  chairmanship  of  Prof.  Davis;  " Biogeography,"  with  Prof. 
Heilprin  as  chairman ;  and  with  "  Geodesy  and  Geographic  Technology," 
Mr.  J.  F.  Hayford  presiding. 

Saturday,  September  10,  was  entirely  devoted  to  the  sections,  when 
in  addition  to  Physiography  and  Biogeography,  meetings  were  held  for 
the  consideration  of  papers  on  Glaciers,  with  Mr.  H.  F.  Beid  in  the 
chair ;  and  on  Meteorology  and  Terrestial  Magnetism,  under  the  presi- 
dency of  Prof.  B.  De  C.  Ward. 

In  the  evening  Commander  and  Mrs.  Peary  gave  a  reception  at 
the  New  Willard  Hotel,  which  supplied  a  welcome  opportunity  for  the 
members  ,to  meet  each  other.      An  interesting    excursion  down  the 
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Potomac  to  Mount  Yemon  was  arranged  for  Sunday,  the  11th,  when  a 
visit  was  paid  to  the  tomb  and  the  honse  of  George  Washington,  the 
latter  brought  back  as  nearly  as  possible  to  the  condition  in  which  it 
was  during  his  lifetime. 

A  late  evening  train  brought  a  large  number  of  the  members  to 
Philadelphia,  where  a  day's  sight-seeing  had  been  arranged  by  the 
Philadelphia  Geographical  Society,  and  Monday,  the  12th,  was  very  fully 
and  pleasantly  occupied  in  this  way.  The  arrangements  throughout 
were  admirable,  and  the  day  concluded  with  a  charming  banquet  at  the 
Country  Club,  when  Mr.  H.  G.  Bryant  presided.  In  reply  to  his  speech 
of  welcome,  the  British,  French,  German,  Hungarian,  and  Japanese 
delegates  responded,  their  expressions  of  appreciation  being  received 
with  the  greatest  cordiality.  The  National  Anthem,  after  the  speech  of 
the  delegate  of  the  Boyal  Geographical  Society,  could  hardly  have  been 
sung  more  enthusiastically  in  Canada  itself. 

On  the  morning  of  Tuesday,  September  13,  the  Congress  assembled 
in  the  splendid  new  building  of  the  American  Geographical  Society  in 
New  York,  when  many  new  members  joined  to  take  the  place  of  a  large 
number  of  Washington  members  who  did  not  come  on.  The  Congress 
met  in  general  session  at  10  a.m.,  when  Commander  Peary  welcomed 
the  members  in  his  capacity  of  President  of  the  American  Geographical 
Society.  After  a  feeling  appreciation  of  the  late  Prof.  Batzel  by  one 
of  his  lady  students.  Dr.  Martha  E.  Genthe,  Sir  John  Murray  gave  an 
address  on  Deep-sea  exploration,  and  Count  Pfeil  on  the  Bise  and 
development  of  the  German  colonies. 

The  afternoon  was  occupied  by  the  simultaneous  meeting  of  four 
sections :  Oceanography,  under  the  care  of  Prof.  W.  Libbey ;  Explora- 
tion, with  Mr.  H.  G.  Bryant  as  chairman ;  Economic  Geography,  under 
Mr.  E.  B.  Johnson;  and  Educational  Geography,  under  Mr.  Charles 
B.  Dyer.  A  fifth  section  on  Yolcanoes  and  Earthquakes,  with  Mr.  C. 
n.  Hitchcock  as  chairman,  was  appointed  to  meet  after  one  of  the 
others  was  finished.  It  was  impossible  for  any  individual  to  keep 
account  of  the  progress  of  the  proceedings  in  all  the  sections ;  but 
a  number  of  papers  in  most  of  them  appeared  in  the  programme  of 
the  following  day.  In  the  evening  a  joint  lecture  was  delivered  by 
Dr.  and  Mrs.  Workman  on  their  mountaineering  experiences  in  the 
Himalayas.  At  9.15  p.m.  a  reception  was  given  in  the  Society's  house. 
In  the  midst  of  the  business  of  this  very  busy  day,  time  was  somehow 
found  for  two  meetings  of  the  Presidency  and  the  delegates  of  foreign 
societies  to  consider  various  questions  before  the  Congress. 

The  report  transmitted  by  the  committee  of  the  Berlin  Congress 
was  considered,  and  various  resolutions  were  adopted.  As  the  result 
of  the  deliberation  was  not  officially  printed  before  the  close  of  the 
Congress,  the  following  notes  do  not  claim  to  be  verbally  accurate, 
nor  are  they  complete,  as  it  seems  unnecessary  to  refer  here  to  matters 
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on  wbioh  it  was  decided  that  no  aotion  should  be  taken,  while  some 
resolutions  were  postponed  until  the  questions  involved  had  been  dealt 
with  in  the  sectional  meetings. 

Map  of  the  World. — The  report  of  the  committee  on  a  map  of  the 
world  on  the  scale  of  1 :  1,000,000  was  received.  Thanks  were  ex- 
pressed to  various  authorities  in  London,  Berlin,  and  Paris  for  beginning 
to  give  effect  to  the  committee's  scheme,  and  it  was  agreed  to  represent 
to  the  United  States  (Government  the  advisability  of  undertaking  a 
general  map  of  America  on  the  same  plan. 

Polar  Exploration. — With  regard  to  Antarctic  exploration,  the 
meeting,  after  expressing  satisfaction  with  the  great  advances  that 
have  been  made  since  the  Seventh  Congress,  adopted  the  following  com- 
prehensive resolution : — 

*'The  Eighth  International  Geographic  Congress,  realizing  that 
the  only  untouched  fields  for  geographical  discovery  are  the  regions 
immediately  surrounding  the  poles  of  the  Earth,  desires  to  place  on 
record  its  sense  of  the  importance  of  forthwith  completing  the  systematic 
exploration  of  the  polar  areas.  It  is  very  desirable  that  the  experience 
gained  by  men  of  science  and  officers  in  the  recent  Antarctic  expeditions 
should  be  turned  to  account  by  following  up  without  delay  the  successes 
they  have  obtained.  The  Congress  recognizes  that  the  Arctic  regions 
possess  a  more  immediate  interest  for  the  people  of  North  America,  and 
expresses  the  confident  hope  that  the  expeditions  now  being  prepared 
will  be  so  supported  as  to  secure  early  and  complete  success." 

Earthquake  Investigation. — The  Eighth  International  Geo- 
graphical Congress  sends  its  congratulations  to  the  International 
Seismological  Association,  whose  further  work  is  waited  for  with  much 
interest. 

Bathymetric  Map  of  the  Oceans. — The  Congress,  in  a  motion 
the  text  of  which  is  not  available  at  the  time  of  writing,  expressed  its 
cordial  thanks  to  the  Prince  of  Monaco  for  his  completion  of  a  map  of 
the  oceans  showing  all  soundings  in  deep  water,  to  Prof.  Thoulet  for 
exhibiting  the  map  at  New  York,  and  to  the  Committee  on  the 
Nomenclature  of  sub-oceanic  forms. 

Rules  for  Geographical  Names. — The  Congress  endorses  the 
views  of  the  Berlin  Congress  on  this  subject,  and  resolves  that 
geographical  societies  be  urged  to  give  the  rules  wide  publicity. 

Collection  of  Records  of  Drift  Ice. — The  thanks  of  the  Congress 
are  to  be  sent  to  the  Danish  Meteorological  Institute  and  the  co-operating 
offices  for  their  systematic  collection  of  records  of  drift  ice. 

Transcription  of  Geographical  Names. — This  subject  was  post- 
poned for  the  consideration  of  the  Ninth  Congress. 

On  Wednesday,  September  14,  the  proceedings  began  with  a  meeting 
of  the  Presidency  and  delegates  at  9  a. m.,  to  consider  the  place  of  meet- 
ing of  the  Ninth  Congress.   Two  invitations  were  before  the  meeting,  and 
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these  were  urged  by  Prof,  de  Clapar^de  and  Dr.  B^la  Erodi  with  great 
eameetness.  The  disooaBion  at  times  seemed  to  indicate  that  some  of 
the  del^^tes  viewed  the  matter  from  a  tourist's  or  a  politician's  point 
of  view,  but  after  the  sense  of  the  meeting  had  been  ascertained  in- 
formally, it  was  nnanimoQsly  resolved  to  accept  the  invitation  from 
Switaerland,  and  the  Ninth  International  Geographical  Congress  will 
therefore  meet  in  Geneva  at  a  date  to  be  afterwards  arranged.  A 
large  programme  of  papers  on  Oceanography,  Meteorology,  Exploration, 
Koonomio  Geography,  Educational  Geography,  Volcanoes  and  Earth- 
quakes was  then  gone  through  in  the  five  sections. 

The  American  Museum  of  Natural  History  co-operated  with  the 
American  Geographical  Society  in  providing  aocommodation  for  the 
various  meetings,  and  each  day  a  bu£fet  lunch  was  served  to  members 
in  the  museum.  A  remarkable  collection  of  ancient  maps  was  on 
exhibition  in  the  Lenox  Library,  and  every  facility  was  afforded  for 
the  inspection  and  study  of  the  exhibits,  of  which  a  complete  ex- 
planatory catalogue  was  published  and  distributed. 

A  dinner  was  given  to  the  delegates  of  foreign  geographical  societies 
in  the  Hotel  Endicott  by  the  American  Geographical  Society,  at  the 
close  of  which  the  President,  Commander  Peary,  announced  that  he 
had  made  arrangements  for  another  attempt  to  attain  a  high  northern 
latitude,  and  expected  to  sail  in  a  new  ship  next  year. 

After  two  days  so  full  of  hard  work,  the  hospitality  of  the  American 
Geographical  Society  in  providing  a  trip  on  the  Hudson  river  for 
Thursday,  September  15,  was  greatly  appreciated.  The  day  was  cool 
and  bright,  with  a  fresh  breeze,  and  the  beautiful  scenery  of  the 
Palisades  and  the  hills  bordering  the  gorge  of  the  Hudson  were  seen 
at  their  best.  Prof.  W.  M.  Davis  described  the  geographical  features, 
and  on  the  summit  of  Mount  Beacon  gave  a  fascinating  exposition  of 
the  geographical  history  of  the  great  landscape  which  lay  open  to  the 
eye  from  that  breezy  height.  At  sunset  a  parade  of  the  cadets  at  the 
United  States  Military  Academy  at  West  Point  was  held,  and  after 
witnessing  the  evolution  of  these  splendidly  drilled  youths  in  their 
picturesque  early  nineteenth-century  uniforms,  the  party,  still  guests  of 
the  American  Geographical  Society,  entered  a  special  train  of  Pullman 
cars  which  was  to  be  their  home  until  their  arrival  at  St.  Louis. 

Friday,  September  16,  was  spent  at  Niagara  Falls,  the  forenoon  in 
individual  rambles  through  the  Island  Park,  and  then,  after  a  brilliant 
lecture  on  the  falls  by  Mr.  G.  K.  Gilbert  in  the  Opera  House,  a 
circular  trip  was  made  on  the  electric  cars  around  the  gorge.  The 
tremendous  works  for  the  new  electric  power-house  on  the  Canadian 
side  were  well  worth  seeing,  though  they  have  (temporarily  it  is  to 
be  hoped)  destroyed  the  beautiful  Victoria  Park.  A  less  excusable 
blemish  on  the  Canadian  side  was  a  gigantic  advertisement  disfiguring 
the  whole  view,  and  sufficient  by  the  grossness  of  its  inappropriateness 
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to  make  every  BritiBh  subject  for  ever  forswear  the  oommodity,  the 
name  of  which  disgraced  one  of  the  grandest  sights  of  the  Empire. 
The  American  side  of  the  falls  is  kept  in  perfect  taste.  From 
Brock's  monument  at  the  edge  of  the  Niagara  escarpment  on  the 
Canadian  side,  Prof.  Davis  explained  the  geographical  history  of  the 
district. 

The  whole  of  Saturday,  September  17,  was  spent  in  Chicago, 
where  the  scientific  meeting,  at  which  a  few  short  papers  were  read 
to  a  singularly  appreciative  audience,  was  arranged  by  Miss  Zonia 
Baber,  the  secretary  of  the  Chicago  Geographic  Society.  The 
authorities  of  the  University  received  the  Congress,  and  President 
W.  B.  Harper  gave  a  brief  address  of  welcome,  which  was  responded 
to  by  Commander  Peary. 

The  buildings  of  the  university  were  visited,  and  the  various  de- 
partments inspected.  A  drive  through  the  large  parks  and  a  visit 
to  the  Field  Columbian  Museum  filled  up  the  time  before  dinner. 
Afterwards  such  of  the  members  as  were  not  too  much  fatigued  with 
the  heat  and  hurry  of  the  day,  or  baffled  in  the  endeavour  to  find 
tbe  building  by  ignoring  the  guides  provided,  took  part  in  a  reception 
by  the  Chicago  HistoriccJ.  Society  in  their  interesting  fire-proof  hall, 
where  there  is  no  wood,  the  very  chairs  and  picture-frames  being  all 
of  metal. 

Next  day  was  spent  in  travelling  to  St.  Louis,  where  the  Congress 
partially  merged  itself  in  the  International  Congress  of  Arts  and 
Sciences,  both  being  held  in  the  noise  and  glare  of  the  largest 
International  Exposition  which  ever  was  held  or  probably  ever  will 
be.  The  great  defect  of  this  great  Exposition  was  its  size,  and  the 
absence  of  any  guide-book  to  indicate  the  objects  of  special  geogra- 
phical or  general  scientific  interest  was  much  felt.  The  multitude  of 
interests  represented  in  the  daily  programme  of  the  Exposition  fairly 
swamped  the  Geographical  Congress,  while  the  inadequate  accommo- 
dation, and  imperfect  organization  for  the  many  separate  meetings  of 
this  and  the  Congress  of  Arts  and  Sciences  made  attendance  on  them 
neither  easy  nor  satisfactory.  At  the  meeting  of  the  Geographical 
Section  of  the  latter  Congress  neither  chairman  nor  secretary  nor  any 
representative  of  the  committee  of  arrangements  appeared,  and  but 
for  the  presence  of  Prof.  Israel  C.  Bussell  and  Prof.  Chamberlain,  who 
voluntarily  assumed  these  duties,  the  meeting,  which  was  attended  by 
about  thirty  persons,  could  not  have  taken  place. 

There  was  a  general  session  of  the  Geographical  Congress  on 
Tuesday,  the  20th,  meetings  of  the  section  on  Anthropogeography  on 
the  2l8t  and  22nd,  and  of  the  historical  section  on  the  22nd,  the 
programme  of  each  of  which  contained  a  considerable  number  of 
papers. 

Commander  Peary  gave  a  reception  one  evening  on  the  deck  of 
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the  "  Arotio  Ship  Diaooverer,"  a  showman's  copy  of  the  Windward  in 
the  ice,  and  he  delivered  a  popular  lecture  in  the  Festival  Hall,  the 
great  central  building  of  the  Exposition,  on  the  evening  of  Thursday, 
September  22,  at  the  close  of  which  the  Eighth  International  Groo- 
graphical  Congress  was  finally  adjourned. 

So  far  as  the  Exposition  itself  was  concerned,  there  was  general 
unanimity  in  the  opinion  that  the  greatest  interest  geographically 
attached  to  the  Philippine  exhibit.  This  included  a  gigantic  map  of 
the  Philippine  Islands  represented  on  the  true  curvature  corresponding 
to  the  scale,  and  surrounded  by  a  raised  platform  which  made  it 
possible  to  study  every  part  of  it  in  detail.  In  addition  to  exhibits 
of  the  typical  products  of  the  islands,  there  were  groups  of  natives 
of  various  aboriginal  tribes,  dwelling  in  villages  which  were  admirably 
arranged,  and  carrying  on  their  usual  purstiits. 

After  the  week's  immersion  in  the  cosmopolitan  chaos  of  the 
Exposition,  the  substantial  comfort,  rest,  and  quiet  of  a  special  Pallman 
train  on  the  splendidly  equipped  Atchison,  Topeka,  and  Santa  F^ 
railway  afforded  most  welcome  relief  to  a  large  party  who  undertook 
a  tour  to  the  Grand  Canyon  of  the  Colorado  river  in  Arizona,  and 
onward  into  Mexico,  where  they  became  guests  of  President  Diaz.  The 
earlier  portion  of  the  trip  was  an  unclouded  success,  though  later  a 
heavy  rainstorm  and  '*  washouts  "  on  the  line  caused  delay  and  dis- 
comfort. Visits  were  paid  to  several  settlements  of  the  Pueblo  Indians 
and  to  the  natural  wonders  of  the  Grand  Canyon  and  the  Petrified 
Forest,  both  of  them  unique  each  in  its  own  way.  The  impressiveness  of 
the  Canyon  transcends  that  of  Niagara  itself.  The  train,  after  running 
for  hundreds  of  miles  over  the  waterless  plains  of  New  Mexico  and 
Arizona,  rising  gradually  to  7000  feet  above  sea-level  with  hardly 
a  hill  to  be  seen,  stops  suddenly  on  the  edge  of  a  chasm  5000  feet  in 
vertical  depth  and  more  than  10  miles  across,  its  sides  carved  into 
intricate  systems  of  pillars  and  buttresses  of  the  most  brilliantly  con- 
trasted colours,  while  on  the  plateau,  rather  more  than  halfway  down 
the  luxuriant  green  bordering  a  tributary  stream  seems  to  be  rich  grass, 
until  the  descent  of  the  Bright  Angel  Trail  reveals  it  in  its  true 
character  of  a  grove  of  tall  willows. 

Throughout^  this  trip  the  presence  of  Prof.  Davis,  Prof.  E.  T.  Hill, 
and  Prof.  Penck  ensured  that  no  feature  of  the  geography  was  passed  by 
without  its  full  bearings  being  explained ;  while  the  infinite  incidents 
of  the  journey,  with  many  changes  of  time-table  and  minor  modifications 
of  route,  were  watched  over  by  Dr.  MaoCormick,  as  secretary  of  the 
Congress,  and  Dr.  Day,  who  took  charge  of  the  transportation  arrange- 
ments. 

The  general  impressions  left  upon  the  mind  by  the  whole  visit  to 
America  is,  that  the  Congress  attracted  less  public  notice  and  drew  far 
smaller  audiences  than  in  London  or  Berlin,  but  that  the  people  who 
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did  attend  were  keener  in  their  interest  and  more  whole-hearted  in 
their  devotion  to  the  study  of  geography  than  corresponding  andienoes 
in  the  old  world.  The  hospitality  of  the  four  geographical  societies 
which  took  a  share  in  entertaining  the  Congress — ^those  of  Washington, 
Philadelphia,  New  York,  and  Chicago,  to  ennmerato  them  in  the  order 
of  the  priority  of  their  opportunities — ^was  absolutely  unbounded,  and 
the  expense  incurred  by  them  must  have  been  great.  Although  a  few 
names  have  been  mentioned  in  the  course  of  this  report,  it  has  been 
impossible  to  refer  to  more  than  a  small  fraction  of  the  number  who  cut 
short  their  holidays  and  ungrudgingly  gave  up  their  time  to  the 
entertainment  and  guidance  of  fellow-geographers  from  other  countries. 
To  the  officers  of  all  these  societies  the  thanks  of  all  the  delegates 
were  specially  due,  and  although  the  circumstances  of  the  conclusion  of 
the  Congress  were  not  favourable  for  an  adequate  expression  of  thanks 
in  detail,  the  American  hosts  commanded  the  gratitude  of  the  geo- 
graphers of  all  countries. 

RESOLUTIONS  ADOPl^ED  BY  THE  EIGHTH  INTERNATIONAL 
GEOGRAPHIC  CONGRESS,  SEPTEMBER  13,  1904. 

The  followlDg  resolutioDs  have  been  forwarded  oflScially : — 

Rules  for  Geographic  Names. 

Local  names  are  as  far  as  possible  to  be  preserved,  not  only  in  those  regions 
where  already  established,  but  also  in  wild  regions.  They  should  on  this  account 
be  determined  with  all  the  accuracy  possible. 

Where  local  names  do  not  exist  or  cannot  be  discovered,  the  names  applied 
by  the  first  discoverer  should  be  used  until  further  investigation.  The  arbitrary 
altering  of  historical,  long-existent  names,  well  known  not  only  in  common  use, 
but  also  in  science,  is  to  be  regarded  as  extremely  unadvisable,  and  every  means 
should  be  employed  to  resist  such  alterations.  Inappropriate  and  fantastical  names 
are  to  bs  replaced,  as  far  as  possible,  by  local  and  more  appropriate  names. 

The  above  rules  are  not  to  be  rigorously  construed,  yet  they  should  be  followed 
to  a  greater  extent  than  heretofore  by  travellers  and  in  scientific  works.  Their 
publication  in  periodicals  as  the  opinion  of  Congress  will  probably  prove  of  great 
weight.  Although  in  recent  years  many  official  systems  of  determination  of 
geographic  names  have  been  enunciated,  we  have  still  evidence  of  the  very  slight 
infiuence  which  the  wishes  of  the  International  Geographic  Congresses  exert  over 
the  decision  of  the  official  authorities.  To  this  geographical  societies  are  urged  to 
give  wide  publicity. 

Introduction  of  the  Fractional  Scales  of  Maps. 

The  Seventh  International  Geographic  Congress  expressed  the  urgent  wish  that 
upon  all  charts,  including  those  published  by  those  lands  still  employing  the 
English  and  Russian  systems  of  measurement,  along  with  the  scale  of  geographic 
oo-ordinance,  that  the  scale  of  reduction  should  be  expressed  in  the  usual  fractional 
form,  1 :  x,  and  that  the  latter  be  added  to  all  lists  of  charts  covering  land  and  sea, 
and  requests  the  executive  committee  of  the  Congress  to  bring  this  decision  to  the 
attention  of  all  governments,  geographical  societies,  and  establishments  engaged 
in  the  publication  of  charts. 
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The  advantage  to  be  derived  from  the  support  of  this  resolution,  which  has 
its  origin  with  the  editor  of  Petermanna  Mittheilungen,  and  the  extensive  dissemi- 
nation of  the  resolution,  is  at  once  evident.  In  English  publications  a  custom  has 
arisen  of  adding  a  statement  of  the  ratio  1 :  a;  to  the  usually  employed  x  miles  to 
one  inch.  In  America  the  custom  has  arisen  of  going  even  a  step  beyond  this, 
namely,  the  addition  of  the  ratio  of  reduction  has  led  to  the  direct  application  of 
the  decimal  system  in  the  units  of  measure  adopted  upon  the  charts. 

To  this  geographical  societies  are  urged  to  give  wide  publicity. 

The  Decimal  System, 

The  Seventh  National  Geographic  Congress  expresses  itself  in  favour  of  a 
uniform  system  in  all  geographical  researches  and  discussions,  and  it  recommends 
for  this  purpose  the  employment  of  the  metric  system  of  weights  and  measures,  as 
also  the  employment  of  the  Centigrade  thermometric  scale. 

It  is,  moreover,  highly  desirable  that  there  should  always  be  added  to  state- 
ments of  the  Fahrenheit  and  the  Reaumur  scales  their  equivalent  upon  the  scale 
of  Celsius. 

Similar  is  this  question  of  the  metric  system,  which  reaches  even  more  deeply 
than  the  former  into  the  well-established  customs  of  daily  life,  and  has  proved  not 
without  value  in  promoting  international  uniformity  and  simplicity.  Although 
the  metric  system  of  weights  and  measures  has  made  slow  progress,  and  this  alone 
through  the  portals  of  scientific  work,  its  application  to  geophysics  and  geography 
has  already  made  a  fair  beginning.  In  England  a  special  organization  entitled 
the  Decimal  Association  has  taken  charge  of  the  matter.  The  Commonwealth  of 
Australia  has  entrusted  the  subject  to  a  commission.  We  are  without  knowledge 
of  the  efforts  in  this  direction  thus  far  made  in  Bussia. 

To  this  geographical  societies  are  urged  to  give  wide  publicity. 

Standard  Time, 

Besolved,  in  view  of  the  fact  that  a  large  majority  of  the  nations  of  the  world 
have  already  adopted  systems  of  standard  time  based  upon  the  meridian  of  Green- 
wich as  prime  meridian,  that  this  Congress  is  in  favour  of  the  universal  adoption 
of  the  meridian  of  Greenwich  as  the  basis  of  all  systems  of  standard  time. 

Publication  of  Photographs, 

It  is  suggested,  by  the  lantern  slides  shown  by  Mr.  Siebers  and  by  the  photo- 
graphs by  Mr.  Willis,  that  it  is  desirable  that  in  these  and  the  cases  of  other 
exploring  travellers  photographs  of  geographical  significance  might  be  publibhed, 
and  accompanied  by  short  explanatory  notes,  so  that  they  may  form  collections  of 
representative  physical  features  of  different  parts  of  the  world. 


MR.  R.  L.  REID'S  JOURNEYS  IN  PORTUGUESE  EAST  AFRICA.* 

The  following  notes  are  taken  from  the  aooonnt  of  two  exploring  trips 
in  the  region  north  of  the  Pang  we  river,  Portuguese  East  Africa,  sent 
to  us  by  Mr.  B.  L.  Eeid,  who  has  twice  traversed  the  district  for  the 
purposes  of  sport,  in  1900  and  1902,  making  a  rough  survey  of  the 
oonntry  with  the  prismatic  compass.  The  accompanying  sketch-map 
shows  the  results  of  his  survey,  which  adds  a  considerable  amount  of 

*  Map,  p.  120. 
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detail  to  the  best  maps  hitherto  available,  which  have  been  based  mainly 
on  that  compiled  by  Mr.  Bavenstein  and  published  in  the  Journal  for 
January,  1895,  on  whioh  the  routes  of  Andrada  and  other  Portuguese 
explorers  of  this  district  were  laid  down.  Having  with  him  no  instru- 
ments for  accurate  determination  of  positions,  Mr.  Beid  has  been  obliged 
to  take  these  earlier  maps  as  the  basis  for  his  own,  filling  in  the  details, 
however,  from  observations  on  the  march  or  in  camp. 

On  the  second  and  more  important  trip  (August  to  December,  1902), 
Mr.  Beid  started  north  from  Musasa  le  Baron,  a  station  of  the  Gk>rongoza 
Company,  situated  at  the  lower  end  of  the  flat  island  of  Manangora, 
which  lies  between  the  Pongwe  river  and  its  branch,  the  Dingi-Dingi 
(the  latter  the  larger  stream,  and  the  one  always  used  to  travel  by). 
Grossing  the  Dingi-Dingi  by  a  ford  east  of  Mapanda*s  village,  he 
reached,  at  the  junction  of  this  river  with  the  Urema,  the  site  of  the  old 
Portuguese  station,  known  as  Laforte,  and  continued  north  across  the 
flats  of  the  Urema  valley,  crossing  a  number  of  small  rivers  which 
descend  from  the  Nyamonga  range,  and  flow  west  towards  the  Urema. 
Makaia,  shown  on  existing  maps  as  an  important  place,  is  really  repre- 
sented only  by  one  hut  presided  over  by  a  Portuguese  trader,  half  a 
mile  from  Bomba,  the  village  of  the  chief  Mwanambu  Mtonia.  Beyond 
this  the  paths  near  the  Urema  are  only  used  during  the  dry  months, 
the  best  path,  passable  at  all  seasons,  striking  off  to  the  north-east. 
Following  this,  Mr.  Beid  found  that  the  matted  grass  of  the  Urema  flats 
gave  place  to  a  finer  kind,  with  bush  and  forest,  though  the  streams 
were  still  marked  by  great  flats  ("  tando  ")  dotted  over  with  baobabs. 
Where  crossed,  some  of  these  streams  were  running  strongly  with  clear 
water,  but  most,  if  not  all,  lose  themselves  in  sand  before  reaching  the 
Urema,  to  which  paths,  used  by  fishing  parties,  lead  across  the  tando 
from  the  villages.  It  is  here  known  as  Eombedzi,  and  further  north 
as  the  Mukwa.  Beyond  Mapakuti  the  country  rose  rapidly,  and  was 
intersected  by  high  ridges  sparsely  forested.  Some  of  the  streams 
crossed  contained  numbers  of  fossil  shells  in  their  beds.  Majamba,  the 
headquarters  of  the  Portuguese  delegate  for  Sherlngoma,  was  passed,  and 
the  highest  point  reached  at  the  village  of  the  chief  Nyabava,  the 
centre  of  a  grain  district.  Beyond  this  the  country  falls  again,  the 
forest  giving  place  to  thickets  and  grass,  with  Borassus  palms.  Before 
reaching  the  site  of  the  old  Portuguese  fort  at  Gudo,  the  country  became 
poor  and  sparsely  inhabited.  No  rain  had  fallen  for  months,  water  was 
scarce  and  bad,  while  no  food  was  to  be  obtained  for  the  men.  At 
Sabuko,  whence  a  fine  view  was  obtained  across  the  Zambezi  to  Mount 
Morambala,  it  was  necessary  to  tarn  back,  the  country  nearer  to  the 
Mukwa  being  explored  during  the  homeward  march.  The  river,  known 
also  as  the  Zangwi,  here  showed  plain  signs  of  running  towards  the 
Zambezi,  though  the  natives  say  that  during  a  high  flood  in  the  latter 
the  direction  is  reversed.    The  water  is  here  very  salt  and  bad  to  drink. 

No.  L — January,  1905.]  f 


66  HTDR06RAPHT  OF  THE  ANDES. 

Farther  Bouth  there  is  no  well-defined  channel  for  a  considerable 
distance,  and  abreast  of  Njabava's  the  tando  was  quite  flat  and  water- 
less for  miles,  though  there  are  places  where,  in  heavy  floods,  the  water 
must  spread  over  a  width  of  10  to  1 5  miles.  The  exact  spot  where  the 
turn  of  the  water  takes  place  is  thus  difficult  to  define.  After  passing 
Njabava's  once  more,  Mr.  Beid  took  the  lower  road  over  the  flats,  finding 
game  fairly  abundant,  and  got  back  to  Bomba  on  November  3. 

From  Bomba,  Mr.  Beid  made  some  trips  over  the  low-lying  deltaic 
tract  between  the  TTrema  and  Dingi-Dingi,  which  is  passable  only  at  the 
driest  time  of  the  year.  The  Zangwi,  which  runs  across  it,  is  more  a 
succession  of  swamps  than  a  river,  but  always  contains  water  in  a  more 
or  less  well-defined  channel.  The  flats  on  this  side  are  pretty  thickly 
inhabited  by  an  agricultural  population,  and  the  wine  palm  is  abundant, 
groves  of  it  extending  to  the  edge  of  the  Sungwe  plains.  The  view 
across  the  tando  on  emerging  from  the  timber  is  rendered  striking  by 
the  effects  of  mirage.  A  route  for  the  hill  country  of  Gk>rongoza  was 
taken  along  the  edge  of  the  palm  forest.  The  Muzikazi  was  crossed 
(its  water  being  salt  and  bad),  and  a  camp  formed  near  the  foot  of  the 
mountains  at  Mombezi.  Basalt  was  seen  here  both  in  the  high  ground 
and  in  the  plain.  Ooing  north,  Mr.  Beid  crossed  many  streams  running 
with  clear  cold  water,  and  reached  the  Yanduzi  (the  upper  course  of 
the  SuDgwe),  a  fine  stream  with  water  pouring  over  huge  boulders.  It 
may  be  considered  the  real  head  stream  of  the  TTrema.  The  soil  aloug 
the  banks  seems  very  rich,  and  the  country  is  thickly  settled,  though 
here,  as  elsewhere,  the  people  were  suffering  from  the  prolonged  drought. 
This  soon  afterwards  broke  up,  and  Mr.  Beid  decided  to  return  to  the 
coast,  making  his  way  with  some  difficulty  down  the  Urema,  which 
was  blocked  with  a  kind  of  sudd  18  inches  thick  in  places.  The 
Pungwe  was  very  low,  and  the  influence  of  the  tide  was  distinctly  felt  as 
far  up  as  the  junction  with  the  Dingi-Dingi. 


HYDROGRAPHY  OF  THE  ANDES.* 

By  Dr.  J.  W.  EVANS. 

An  examination  of  the  configuration  of  the  Andean  region  will  show  at  once  that 
it  is  closely  related  to  the  direction  of  the  prevailing  winds  and  consequent  dis- 
tribution of  the  rainfS&lI.  The  watershed  appears  almost  invariably  to  take  a  line 
removed  as  much  as  possible  from  the  direction  from  which  the  winds  blow  that 
bring  the  moisture  to  the  mountains. 

In  the  extreme  north,  in  the  region  of  the  north-east  trades,  the  rivers  flow 
north-north-eastward  parallel  to  the  Pacific  coast  from  as  far  south  as  lat.  2®  N. 
to  the  Caribbean  sea. 

In  Southern  Colombia  and  Ecuador,  where  winds  laden  with  moisture  reach  the 
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THE    RIVER    SYSTEM    OP    THE    ANDES. 

(Northern  Portion). 

To  illustnte  the  paper  by  Dr.  J.  W.  Evams. 
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mountainB  both  from  the  east  and  west,  the  watershed  runs  irregularly  through  the 
centre  of  the  mountain  area ;  while  in  the  long  stretch  from  the  north  of  Peru  to 
about  33^  8.,  throughout  which  south-eastern  winds  prevail,  the  hydrographic 
divide  that  limits  the  Pacific  drainage'&keepB  well  on  the  western  «ide  ol  the  great 
Andean  plateaus,  and  the  drainage  of  the  mountain  region  to  the  east  either  flows 
into  the  Atlantic  or  never  reaches  the  sea.  Further  to  the  south  north-westerly 
winds  replace  those  from  the  opposite  direction,  and  the  watershed  shifts  to  the 
eastward.  From  lat.  41^  to  the  southern  extremity  of  the  continent  it  follows  the 
«astem  foothills  of  the  Andes.* 

In  the  region  of  east  winds  most  of  tbe  rivers  that  drain  the  Andes  traverse 
the  loftiest  ranges  in  deep  gorges  from  west  to  east ;  while  in  the  latitudes  where 
west  winds  prevail,  the  main  chain  is  repeatedly  passed  in  the  opposite  direction  by 
rivers  on  their  way  to  the  Pacific. 

The  relation  which  I  have  shown  [to  exist  between  the  winds,  rainOEdl,  and 
rivers  of  tbe  Andes  furnishes  evidence  that  through  the  long  ages  during  which 
the  present  hydrographical  system  haslbeen  worked  out,  the  direction  of  the  winds 
and  distribution  of  the  rainfall  have  remained  essentially  the  same,  though  miDor 
variations  have  no  doubt  taken  place.  The  exact  manner  in  which  these  meteoro- 
logical conditions  have  influenced  the  rivers  remains  to  be  considered. 

The  most  obvious  explanation  is  that  the  courses  of  the  rivers  have  been  **  cut 
back  "  by  the  operation  of  rain  and  other  subaerial  denuding  agents,  but  my  own 
observations  in  the  Andes  have  led  me  to  believe  that  this  process  is  too  slow 
among  hard  rocks  to  account  completely  for  tbe  present  configuration  of  the 
river  system,  though  no  doubt  it  has  had  its  share  in  bringing  it  about. 

In  my  recent  paper  on  Gaupolican  I  have  given  reasons  for  believing  that  in 
Bolivia  and  the  south  of  Peru  the.^true  explanation  lies  in  the  fact  that  the  rivers 
that  traverse  the  great  mountain  ranges  from  the  lee  (western)  to  the  windward 
(eastern)  side  are  older  than  those  ranges,  and  have  been  able,  with  the  help  of  an 
abundant  rain-supply,  to  wear  down  their  channels  as  the  mountains  rose  across  their 
paths,  while  the  streams  that  flowed  in  the  opposite  direction  were  liable  to  have 
their  courses  barred  by  earth-movements  across  their  line  of  flow  during  a  period 
of  rainlessness  caused  by  tbe  rise  of  mountains  to  the  windward. 

I  am  persuaded  .that  similar  reasoning  will  suffice  to  explain  the  hydrography 
of  the  Andes  throughout  their  length.t 

In  Patagonia  the  gorges  through  the  Andes  are  not  the  work  of  the  streams 
which  now  occupy  them,  and  which  date  only  from  the  last  and  still  incomplete 
•emergence  of  the  southern  portion  of  the  continent  from  the  sea.  They  were 
oxcavated  by  older  and  longer  rivers'^that,  before  the  Andes  were  raised,  flowed 
from  a  region  of  ancient  rocks  in  Eastern  Patagonia,^  now  almost  completely 
hidden  under  the  detritus  laid  down  in  periods  of  submergence  in  Secondary  and 


*  Except  for  a  short  distance,  where  it  withdraws  to  the  oentral  line  of  the  Cordillera. 

4  Tho  inland  systema  of  drainage  of  tbe  oentral  and  eastern  Andes  between  lat. 
14®  8.  and  35®  S  ^are  due  to  the  fact  that  the  supply  of  moisture  carried  by  the  south- 
cast  winds  that  pass  over  the  comparatiyely  cool  Argentine  pampas  Ib  less  than  that 
brought  by  the  similax  winds  that  blow  oyer  the  warm, well- watered  Amazonian  region 
further  xiorth,  whioh^moat  yield  almost  as  much  moisture  as  an  inland  sea.  Even  in 
ocoanio  regions  tbe  trade  winds  contain  less  moisture  the  greater  the  distance  from 
the  equator.  The  whole  of  the  area  included  in  these  inland  systems  appears  at  one 
time  or  another  to  have  drained  into  the  Atlantic 

t  See  Dr.  F.  P.  Moreno,  *^  Explorations  in  Patagonia,"  GeographieaX  Journal,  vol. 

14,  p.  367. 
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Tertiary  times.*  These  rivers  oontinaed,  with  the  help  of  the  rainfall  brought  by 
the  western  winds,  to  keep  open  their  channels  while  the  earth-foldings  occurred 
which  formed  the  present  Cordillera. 

The  accumulations  during  periods  of  depression  of  marine  deposits  derived  from 
the  denudation  of  the  mountain  slopes  or  the  eruption  of  volcanoes  has  sometimes 
shifted  the  watershed  in  the  intervening  epochs  of  elevation  westward  to  the 
gorges,!  but  with  the  help  of  the  rains  from  the  north-west  the  Pacific  streams  at 
once  commenced  to  cut  their  way  back  to  the  eastward  through  the  unconsolidated 
material  that  filled  the  old  channels;  and  in  many  places  the  process  is  still 
going  on. 

The  history  of  the  rivers  of  the  region  has  been  complicated  by  subsequent 
earth-movements  that  have  raised  new  subsidiary  elevations  to  the  east  of  the  main 
axis  and  depressed  the  intervening  valleys,  and,  during  the  last  submergence,  by 
arctic  conditions,  that  clothed  the  mountain  slopes  that  remained  above  the  sea- 
level  with  enormous  glaciers,  which  penetrated  at  their  base  far  down  below  the 
surface  of  the  ocean,  and,  when  the  land  was  raised  and  the  climate  became  milder^ 
left  the  deep  lake-basins  that  fringe  the  eastern  margin  of  the  Cordillera. 

In  the  extreme  south  there  are  fiords,  such  as  Otway  water  and  the  western 
part  of  the  Straits  of  Magellan,  which  are  ancient  river  valleys  still  submerged 
in  the  sea.  These  too  were,  I  believe,  carved  out  by  ancient  streams  that  flowed 
into  the  Pacific  before  the  Andes  rose  across  their  paths. 

It  is  not  only  in  the  Andes  that  we  find  evidence  of  similar  relations  between 
the  winds  and  rivers;  there  are  many  other  parts  of  the  world  where  con- 
siderations such  as  those  I  have  suggested  will  throw  light  on  the  present  hydro- 
graphy and  assist  us  in  reading  the  history  of  the  past.  The  long  period  during 
which  the  meteorological  conditions  in  the  Andean  region  have  remained  com- 
paratively unchanged,  and  the  north  and  south  extension  of  the  mountains,  render 
it  a  peculiarly  favourable  area  for  recognizing  the  effects  of  the  prevalent  winds  in 
different  latitudes  on  the  river  system.]: 


Sir  Thomas  Holdich  :  Whilst  I  agree  with  the  general  deductions  which 
Dr.  Evans  has  drawn  from  the  conformation  of  the  Andes,  viz.  that  the  watershed 
appears  to  shift  gradually  away  from  the  direction  in  which  the  wind  blows,  I  think 
that  there  are  certain  very  important  exceptions  to  the  rule,  particularly  in  the 
southern  part  of  the  Andes.  I  am  not  acquainted  with  the  northern  section,  but  as 
regards  the  Patagonian  Andes,  I  have  had  the  opportunity  of  looking  pretty  closely 
into  their  structure,  and  I  found  that  the  watershed  there  zigzags  backwards  and 
forwards,  not  by  any  means  always  along  the  eastern  foot  of  the  hills,  but  sometimes 
approaching  so  closely  to  the  Pacific  shore  that  it  had  to  be  condemned  as  a  possible 


*  These  rivers  appear  to  have  followed  the  still  older  transverse  and  longitudinal 
valleys  of  the  ancient  axis  of  elevation  which  stretched  from  north-west  to  south-east. 
Sec  Dr.  Hans  Steffen,  '*  The  Patagonian  Cordillera  and  its  Main  Bivers  between  41® 
and  48®  South  Latitude,"  Geographical  JoumaU  vol.  16,  p.  38. 

t  The  great  river  valleys  of  the  pampas  have  been  excavated  in  the  oourse  of 
euocessive  elevations,  at  times  when  the  waterdhed  retained  its  western  position.  They 
probably  followed,  in  the  first  plaoe,  the  line  of  the  valleys  of  the  ancient  westward- 
flowing  rivers  covered  by  deep  aooumulations  of  sediment,  but  still  represented  by 
depressions. 

X  The  inset  map  illustrating  the  rainfall  of  the  Andes  can  only  be  regarded  as 
diagrammatic,  as  materiak  for  an  accurate  representation  of  the  rainfall  are  wanting 
throughout  the  greater  part  of  the  area. 
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boundary,  because  it  gave  insufficient  hold  on  the  Pacific  coast  to  Chile.    The 
principal  exception  is  at  a  point  not  marked  on  the  map  exhibited.    Lakes  Yiedma 
and  Argentina  both  have  an  Atlantic  outlet ;  and  the  watershed  of  the  continenty 
the  main  divide,  is  situated  so  far  to  the  west  of  them  as  almost  to  overlook  the 
sea.    As  the  two  lakes  occupy  considerable  space,  this  is  a  big  exception  to  the 
rule ;  but  still  I  think,  on  the  whole,  that  rule  holds  good.    Dr.  Evans  mentioned 
ftotnething  about  Lake  Buenos  Aires.    Lake  Buenos  Aires  is  a  very  remarkable 
hydrographical  feature,  and  I  am  not  quite  sure  that  I  know  of  any  other  like  it 
elsewhere.    A  very  curious  feature  occurs  with  regard  to  the  source.    Lake  Baenos 
Aires  draws  most  of  its  waters  from  northern  glaciers  by  means  of  a  biggish  river 
called  the  Fenix.    For  about  30  miles  that  river  holds  its  own  as  an  important 
stream,  until  it  divides  into  two  channels,  one  flowing  to  the  lake,  and  through  the 
lake  to  the  Pacific,  and  the  other  to  the  Atlantic.    What  are  we  to  call  such  a 
feature  as  that  ?    The  river  itself  becomes  the  actual  water-divide  of  the  country, 
80  far  as  I  can  see,  rather  upsetting  the  usual  theories  of  a  divortium  aquarium* 
There  was  another  poiut  about  Dr.  Evans's  address  with  which  1  hardly  agree. 
He  says, "  In  Patagonia  the  gorges  through  the  Andes  are  not  the  work  of  the 
streams  which  now  occupy  them,  and  which  date  only  from  the  last  and  still 
iocomplete  emergence  of  the  southern   portion   of  the  continent  from  the  sea. 
They  were  excavated  by  older  and  longer  rivers  that,  before  the  Andes  were 
raised,  flowed  from  a  region  of  ancient  rocks  in  Eastern  Patagonia,  now  almost 
completely  hidden  under  the  detritus  laid  down  in  periods  of  submergence  in 
Secondary  and  Tertiary  times.     These  rivers  continued,   with  the  help  of  the 
rainfall  brought  by  the  western  winds,  to  keep  open  their  channels  while  the  earth- 
foldings  occurred  which  formed  the  present  Cordillera."    I  have  often  discussed 
that  question  with    the  well-known  Argentine  scientist.   Dr.  Moreno,  and  Dr. 
Moreno  was  of  opinion  that  there  was  no  evidence  of  antecedent  drainage.    That  is 
to  say,  the  lines  the  rivers  have  taken  have  not  existed  from  all  times,  but  their 
extraordinarily  irregular  course  has  been  determined   by  the  lines  of  weakest 
resistance,  probably  due  to  volcanic  action.    Nor  can  I  agree  that  the  general  con- 
formation of  the  Andes  has  remained  the  same  for  so  very  long.     It  is  certain  that 
very  great  changes  in  altitude  have  taken  place  in  different  parts  of  the  Andes 
lately.    Some  parts  are  still  rising,  some  falling.    There  is  no  general  elevation  ; 
there  is  no  general  depression.     In  one  place  you  will  find  forests  submerged  under 
the  sea,  and  not  far  away  you  will  find  modem  shells  on  the  cliff  edge  himdreds  of 
feet  above  your  head.    I  might  also  remark  that  with  these  constant  changes 
in  the  elevation  that  have  taken  place,  the  lake  region  of  South  America  has 
changed  its  outlet  constantly,  sometimes  on  the  one  side  and  sometimes  on  the 
other.    I  think  Dr.  Evans  is  right  in  saying  that  the  majority  of  the  lakes  have 
now  a  westward  outlet  into  the  Pacific ;  but  a  great  many  still  have  outlets  to  the 
Atlantic,  and  in  almost  every  case  in  which  we  observed  the  present  conformation 
of  those  lakes,  we  found  distinct  evidence  of  a  former  exit  to  the  Atlantic. 

Mr.  R.  D.  Oldham  desired  to  express  his  admiration  of  Dr.  Evans's  very  interest- 
ing paper.  In  it  the  good  old  idea  of  antecedent  drainage  had  been  accepted  whole- 
heartedly— an  idea  which  was  both  popular  and  venerable,  and  consequently  to  be 
treated  with  respect.  It  had  been  fully  established  in  certain  cases,  such  as  the 
channels  of  the  Himalayan  rivers  through  the  sub-Himalayan  ranges,  and  of  the 
Lime  valley  in  England,  but  he  was  unaware  of  any  instance  where  it  had  been 
proved  that  a  river  had  been  able  to  cut  down  its  channel  and  maintain  its  course 
across  anything  which  could  be  described  as  a  mountain  range,  while  in  all  the 
eitablished  cases  the  source  of  the  river  was  in  a  higher  range  than  that  across 
which  its  course  had  been  maintained.    The  case  of  the  Indus  and  Brahmaputra 
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h«d  been  referred  to,  and  though  he  stood  committed  to  the  notion  that  the  course 
of  tbese  rivers  across  the  Himalayas  was  older  than  those  mountains,  yet,  since 
the  date  of  the  publications  in  which  this  view  had  been  accepted,  he  had  seen 
cause  to  modify  his  opinion,  and  was  more  and  more  inclined  to  accept  the  alterna- 
tive explanation  of  capture,  an  explanation  which  certainly  seemed  the  most 
probable  one  in  the  case  of  the  Sutlej.  On  the  western  frontier  of  India  many  of 
the  gorges  which  were  ordinarily  explained  by  the  theory  of  antecedent  drainage 
seemed  to  him  more  probably  cases  of  capture.  He  did  not  think  that  Dr.  Evans 
had  made  sufficient  allowance  for  the  rapidity  with  which  erosion  and  cutting 
back  of  valleys  might  take  place  in  rising  mountains.  He  had  found  that  the 
Sdnd  valley,  which  drains  into  Kashmir  from  the  north,  had  extended  its  valley 
by  20  miles,  and  at  one  place  the  old  valley-level  stood  over  2000  feet  above  the 
present ;  the  whole  of  this  lengthening,  as  well  as  the  2000  feet  of  erosion  through 
hard  limestone,  having  taken  place  since  the  last,  and  least  considerable,  extension 
of  the  glaciers — that  is  to  say,  since  a  date  which  is  certainly  not  older  than  the 
close  of  the  Glacial  period.  In  view  of  these  considerations,  he  was  inclined  to 
think  that  the  close  relation  between  the  direction  of  the  prevailing  winds  and 
the  position  of  the  watershed,  which  Dr.  Evans  had  described,  indicated  that  the 
present  hydrography  of  the  Andes  is  more  largely  dependent  on  capture  than  on 
antecedent  drainage. 

Dr.  HsBBBBTSON :  We  have  listened  to  a  most  interesting  paper,  and  I  think 
that  Dr.  Evans's  suggestion  that  rainfall  has  considerable  control  over  the  position 
of  a  watershed  ought  certainly  to  be  applied  to  other  regions  than  the  Ande?.  As 
to  his  theory  of  the  origin  of  South  American  rainfall,  I  should  like  to  enter  one 
or  two  protests,  more  particularly  about  the  rainfall  in  central  Chile,  which  I  do 
not  think  can  be  explained  by  the  heating  of  Argentina.  It  is  a  winter  rainfall, 
not  a  summer  one,  and  is  brought  by  the  ordinary  westerly  storm  winds  of  the 
southern  hemisphere  in  their  most  northerly  position.  I  also  think  that  the  south- 
east trade  wind  is  not  accountable  for  most  of  the  rainfall  in  the  Amazon  valley, 
much  of  which  can  be  explained  as  due  to  locally  uprising  air  or  monsoonal  brought 
in  by  a  more  northerly  wind.  But  those  points  have  nothing  to  do  with  the  main 
thesis  which  has  been  discussed  this  afternoon.  The  chief  objection  to  Dr.  Evans's 
antecedent  drainage  explanation  has  been  raised  both  by  Sir  Thomas  Holdich  and 
Mr.  Oldham.  In  the  case  of  the  Southern  Andes,  the  dndnage  from  Lake  Buenos 
Aires  is  very  remarkable.  The  tributaries  of  the  main  streams,  as  Sir  Thomas 
Holdich  said,  nearly  all  run  the  wrong  way.  Tou  have  tributaries  running  in  the 
opposite  way  to  the  main  stream.  This  happens  with  most  of  these  west-flowing 
South  Andean  rivers,  and  is  an  indication  of  a  change  of  the  direction  of  flow  in 
the  main  valley.  There  is  another  point  of  some  importance.  I  was  especially 
delighted  to  hear  Mr.  Oldham  renounce  the  antecedent  theory  for  the  Ganges, 
because  I  have  ventured  within  the  last  year  or  two  to  express  the  opinion  that 
it  could  not  explain  all  the  gorges  in  the  Himalayas.  If  you  make  a  valley-curve, 
you  find,  in  the  case  of  the  Himalayas,  and  also  in  the  case  of  the  Andes,  that  you 
have  a  curve  which  becomes  almost  flat;  then  as  the  river  passes  through  the 
mountains  turns  very  steep,  and  then  is  relatively  flat  again.  Now,  if  the  river  had 
cut  its  way  through  rising  land,  the  nick  in  the  curve  at  the  end  of  the  upper  flatter 
part  where  there  had  been  a  temporary  base  would  take  place  along  the  axis  of 
most  rapid  elevation.  In  the  Andes  that  nick  seems  to  occur  on  the  eastern  side 
of  the  mountain  system,  and  that  is  what  one  would  expect  if  the  waters  of  the 
rivers  on  the  dry  side  of  the  mountain  had  been  tapped  by  the  more  vigorous 
rivers  on  the  wet  western  side.  I  should  also  like  to  ask  Dr.  Evans  if  he  has  any 
definite  evidence  of  rivers  which  now  flow  to  the  west  of  the  Southern  Andes 
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throogli  old  gorges,  if  the  old  depodts  have  been  observed  in  them,  and  if  there 
am  Talleya  with  old  deposits  which  are  not  ocoapied  by  any  river  flowing  to  the 
weal  at  the  present  time* 

Sir  Qlemxsts  Markham  :  I  should  like  to  make  a  few  observations.  In  the 
first  place,  I  wish  to  point  oat  to  Dr.  Evans  that  north  of  the  Cerro  Pasco  knot 
the  great  rivers  work  !to  the  north  just  as  the  Atrato  and  Magdalena  work  to  the 
north  to  the  Caribbean  sea.  In  the  same  way,  the  rivers  Huallaga  and  Marafion 
work  to  the  north,  to  what  may  be  called  the  Amazonian  sea.  I  should  like  to 
call  attention  to  one  very  remarkable  feature  in  the  Andes,  namely,  what  is  called 
the  Gallejon  du  Huaylas,  in  which  a  river  close  to  the  Marafion  has  a  course  for 
many  miles  due  north,  and  then  turns  the  other  way  into  the  Pacific.  If  you  look 
at  that  nup  you  will  see  what  an  extraordinary  feature  that  is.  All  those  rivers — 
Huallaga,  Marafion,  Huaylas— appear  to  be  working  northward,  and  not  to  the 
eastward.  I  would  also  refer  to  the  period  when  the  Andes  are  supposed  to  have 
risen  to  their  present  great  height,  which  you  place,  I  think,  in  the  secondary 
period. 

Dr.  Etavs  :  They  bave  risen  recently  as  welL 

Sir  CucMxirrs  Mabkham:  I  should  imagine  the  rise  to  be  very  much  more 
recent.  If,  as  we  find  in  the  coast  desertfi,  there  are  fossil  animals  in  enormous 
quantities  which  require  dense  forests  to  live  in,  like  the  gigantic  anteater,  there 
cannot  possibly  have  been  lofty  mountains  entirely  stopping  the  rainfall  from  coming 
down  on  the  coast.  The  Andes  must  have  been  much  lower,  risiDg  gradually. 
It  is  also  evident  that  at  that  period,  when  those  creatures  existed,  there  must 
have  been  abundant  vegetation  where  there  is  now  a  sandy  desert.  I  have  always 
felt  very  strongly  that  it  was  impossible  that  those  enormous  ruins  could  bave 
existed  on  the  coast  cf  Lake  Titicaca,  if  it  was  at  its  present  height  when  they 
were  bailt.  The  land  must  have  been  lower,  sufficiently  low  to  allow  grain  to 
ripen,  for  the  builders  represented  a  dense  population. 

Dr.  EvAKS :  In  reply  to  our  President's  question  as  to  the  age  of  the  Andes,  I 
can  only  say  that  I  do  not  regard  the  range  as  of  very  great  antiquity,  as  the  term 
would  be  understood  in  geology,  and  agree  with  him  that  considerable  elevation 
has  taken  place  in  comparatively  recent  times ;  but  it  is  probable  that  throughout 
Tertiary  and  even  later  Secondary  times  the  mountains,  though  not,  it  may  be,  as 
lofty  as  at  prescDt,  were  sufficiently  high  to  diminish  materially  the  ralDfall  to 
the  leeward. 

At  an  earlier  period,  instead  of  a  continuous  mountain  chain  with  a  general 
north-and-eouth  direction,  there  appear  to  bave  been  several  disconnected  elevations 
with  a  north-west  to  south-east  strike.  The  north-eastward  flow  of  the  Peruvian 
rivers  referred  to  by  the  President  probably  dated  from  a  time  when  there  was  a 
gap  between  the  Peruvian  Andes  and  the  mountains  in  the  south  of  Gulombia. 

If  the  general  relation  of  the  winds,  rainfall,  and  watershed  for  which  I  have 
bean  oontendiog  is  established,  the  main  purpose  of  my  paper  is  accomplished, 
though  the  question  of  the  manner  in  which  that  relation  has  been  brought  about 
remains  to  be  considered.  I  cannot  agree  with  Mr.  Oldham  in  the  importance 
which  he  attributes  to  the  operation  of  cutting  back.  Except  where  limestones, 
comparatively  unconsolidated  materials,  or  rocks  that  have  been  softened  by 
latariaation  are  concerned,  the  rate  at  which  a  river  cuts  back  at  its  source  is,  I 
believe,  so  slow  that  it  cannot  affect  the  hydrography  and  orography  of  a  mountain 
region  to  any  considerable  extent,  even  in  the  vast  periods  with  which  geology  deals. 
In  my  opinion,  it  is  by  the  antecedent  character  of  the  river  system  that  we 
must  explain  the  main  features  of  the  hydrography,  not  only  of  the  Andes,  but  of 
the  Himalayas  and  many  other  great  mountain  regions.    This  is  a  much  more 
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reasonftble  bypotbesiB,  for  it  sapposes  the  great  inoantain  gorges  to  be  the  work 
of  the  waters  of  considerable  streams  and  the  stones  they  carry  along  their  beds, 
which  are  far  more  efficient  excavating  agents  than  the  sorfihce  fiow  that  forms  a 
river  source.  In  this  position  I  have  tiie  powerfnl  support  of  Prof.  Bonney,  who 
is  unfortunately  unable  to  be  present,  but  has  addressed  me  a  letter  on  the 
subject  (see  below). 

The  fdcts  adduced  by  Sir  Thomas  Holdioh  are  full  of  interest,  but  are  not, 
I  think,  inconsistent  with  the  views  I  have  advocated. 

The  seemingly  erratic  course  of  the  transandine  rivers  of  Patagonia  points 
strongly  to  an  antecedent  system  of  drainage,  following,  like  the  Thames,  alter- 
nately dip-and-strike  courses  roughly  at  right  angles  to  one  another ;  but  in  this 
case  the  dip  and  strike  are  not  those  of  the  elevation  of  the  present  Andes,  but  of 
earlier  earth-movements  oblique  to  them. 

Mr.  Herbertson  has  referred  to  the  fact  that  the  rainfall  in  Central  Ghiti  occurs 
mainly  in  the  winter  months,  and  suggests  that  this  is  inconsistent  with  the  view 
that  the  summer  heat  of  the  Argentine  plains  causes  an  indraught  from  the  west. 
The  winter  rain  is  due  to  the  increase  of  the  north-west  winds  in  the  winter,  which 
is  not  a  local  phenomenon,  but  occurs  throughout  the  south  temperate  zone.  But 
the  wind  charts  of  the  south  Pacific  show  that,  relatively,  the  north-west  winds  are 
more  prevalent  in  summer  and  less  prevalent  in  winter  off  the  coast  of  Chili  than 
at  other  points  in  the  same  latitudes. 

With  regard  to  the  direction  of  the  rain-bearing  winds  of  the  Amazonian  plains, 
I  can  testify  from  my  own  experience  that  in  the  portion  which  falls  within  the 
limits  of  Bolivia  by  far  the  greater  part  of  the  rain  comes  from  the  south-east.  In 
the  north  of  Brazil  a  different  state  of  things  no  doubt  prevails. 

Mr.  Herbertson  also  referred  to  the  valley  curve  or  profile  of  the  western-flowing 
rivers  of  Patagonia,  and  refers  to  the  fact  that  the  steepest  part  is  to  the  east  of 
the  principal  range.  This  is,  however,  due  to  the  fact  that  the  land  is  now  far 
below  the  level  at  which  it  stood  when  the  gorges  through  the  mountains  were 
excavated,  and  the  original  valley  bottoms  are  now  either  submerged  below  the 
sea  or  covered  with  debris  brought  down  by  the  rivers. 

In  conclusion,  I  may  mention  that  I  believe  that  the  present  eastern  drainage 
of  peninsular  India  south  of  lat.  21°  N.  dates  from  a  period  when  the  normal  north- 
east trade  winds  blew  over  it  throughout  the  year,  and  all  the  rainfall  came  from 
that  quarter.  The  present  south-west  monsoon  is  the  result  of  the  great  extent 
of  land  to  the  northward,  much  of  which  was  still  covered  by  the  sea  as  late  as 
Eocene  times. 

Bev.  Canon  Bonney  wrote  as  follows  to  Dr.  Evans :  That  when  a  river  cuts 
through  a  range  the  latter  is  the  younger,  is  a  statement  to  which  it  would  be  very 
difficult  to  find  an  exception.  I  have  long  been  convinced  of  this,  and  have  stated 
it  in  print,  in  the  case  of  the  Alps  and  Himalayas ;  also  that  South  America,  south 
of  about  lat.  41  S.,  is  a  partially  submerged  land  like  Norway.  The  relation 
between  the  river  courses  and  the  meteorology  strikes  me  as  important,  particularly 
as  bearing  on  the  antiquity  of  the  existing  conditions.  But,  I  suppose,  allowing 
for  expansion  and  contraction  of  the  trade-wind  belts  (and,  of  course,  others  relating 
to  them)  and  for  important  local  interferences  owing  to  geographical  changes,  the 
general  arrangement  of  aerial  currents  on  the  globe  must  have  been  constant  from 
the  first. 
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Sib  Williak  Gabstin's  Report  *  on  the  Basin  of  the  Upper  Nile,  which 
supplements,  and  in  part  supersedes,  his  previous  Report — ^Egypt  (No.  2),  1901 — is 
perhaps  the  most  sumptuous  and  attractive  Blue  Book  ever  issued  from  the  Foreign 
Office,  and  is  a  highly  creditable  production  of  the  Egyptian  Ministry  of  Public 
Works.  Invaluable  to  geographers,  it  constitutes  the  standard  woik  on  the  hydro- 
logy of  the  Nile,  whilst  the  chapter  on  river-discharges  contains  fuller  information 
on  this  subject  than  has  ever  before  been  published.  These  Reports  cover  five 
years'  consecutive  observations  on  the  Bahr  el-Gkbel ;  and  although  there  are  no 
levelled  altitudes  between  the  Victoria  Nyanza  and  Khartum  (the  Upper  Nile 
basin,  properly  so  called,  or  region  of  tributaries,  all  of  which  are  included  with 
the  exception  of  the  Atbara,  which  is  not  a  permanent  stream),  the  barometric  and 
hypsometric  observatioDs  furnish  an  approximate  determination  of  the  relief  of  the 
country.  Incideo  tally,  a  good  deal  of  geographical  information  is  admirably  sum- 
marized, the  most  recent  reports  having  been  collated  with  the  observations  of  the 
pioneer  travellers — particularly  with  those  of  Dr.  R.  W.  Felkin,  whose  work  has 
not  previously  been  adequately  recognized.  There  is,  however,  the  usual  incon- 
sistencies in  the  spelling  of  place-names ;  and  this  is  to  be  regretted,  no  less  than 
the  absence  of  an  index. 

In  regard  to  purely  geographical  questions,  it  is  interesting  to  note  that  Sir 
William  Garstin  recognizes  the  river  Kagera  as  the  real  source-stream  of  the  Nile, 
if  any  of  the  feeders  of  the  Victoria  Nyanza  be  selected  as  such,  but  rightly  insists 
that  the  lake-reservoir  itself  is  the  true  source.  As  to  whether  the  shrinkage  of 
the  Victoria  Nyanza  be  due  to  natural  causes  (as  in  the  Albertine  lakes)  or  to  a 
diminished  rainfall,  Sir  William  leaves  this  as  more  or  less  an  open  question,  but 
hazards  the  suggestion  that,  if  there  be  a  permanent  fall  in  the  lake-level,  "  it  can 
only  be  accounted  for,  either  by  a  general  reduction  in  the  annual  rainfall,  or  by 
a  lowering  of  the  bar  at  the  Ripon  Falls,"  although  '*  a  careful  examination  of  the 
last-named  site  showed  no  sign  of  any  degradation  of  this  ridge  **  (p.  28)  In  fact, 
the  water-action  on  this  hard  and  compact  barrier  is  very  slow,  and  can  lu  no  wise 
account  for  the  shrinkage  of  the  lake  within  the  last  twenty  to  thirty  years.  ''  It 
is  difficult,  then,**  says  Sir  William  Garstin, "  not  to  arrive  at  the  conclusion  that 
this  fall  is  not  a  permanent  one,  and  will,  should  another  period  of  heavy  rainfall 
set  in,  disappear,  and  the  lake  rise  to  its  former  level "  (p.  28).  The  maximum 
annual  oscillation  of  the  lake  is  from  1  to  3  feet. 

The  most  interesting  section  of  the  Report,  to  which  the  reader  will  naturally 
turn  first,  is  that  dealing  with  irrigational  projects  in  the  basin  of  the  Upper  Nile, 
together  with  Mr.  Dupuis'  Report  on  Lake  Tsana  and  the  rivers  of  the .  Eastern 
Sudan.  The  observations  of  the  pioneer  travellers,  even  when  collated  by  an 
hydraulic  engineer,  were,  and  are,  wholly  inadequate  to  throw  light  on  the  impor- 
tant question  of  the  relations  between  the  Equatorial  lakes  and  the  volume  of  the 
Upper  Nile ;  bnt  the  systematic  observations  made  since  1900-1901  have  materially 
added  to  our  knowledge  of  the  hydrology  of  the  river. 

"  The  problems  to  be  investigated,"  says  Sir  William  Garstin,  "  have  two  main 
objects,  namely,  that  of  increasing  the  water-supply  of  Egypt  in  the  summer,  and 


*  '  Report  upon  the  Basin  of  the  Upper  Nile,  with  proposals  for  the  improvement 
of  that  river/  By  Sir  William  Garstin,  g.cm.g.,  Under-Secretary  of  State  for  Pablio 
Works  in  Egypt.  With  Illustrations,  Appendices,  and  Maps.  Cairo  :  National 
Printing  Department.    1904.    [Issued  also  as  a  Blue  Book :  Egypt,  No.  2, 1904.] 
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that  of  Becnring  similar  advantages  to  the  Sadan  daring  the  same  period.  .  .  .  The 
best  way  in  which  to  secure  the  results  aimed  at  would  appear  to  be  to  reserve 
the  waters  of  the  Blue  Nile  for  the  improvement  of  the  countries  bordering  that 
river,  while  Egypt  and  the  area  of  the  Nile  lying  to  the  north  of  Khartum  shall 
derive  their  summer  supply  from  the  sister  river  **  (p.  172).  In  the  two  months  of 
low  discharge,  the  Nile  reservoirs  are  the  sole  sources  of  supply.  "  The  objection 
to  any  proposals  for  augmenting  the  discharge  from  the  Equatorial  lakea  is  that, 
under  present  conditions,  the  increased  volume  would  never  reach  the  White  Nile, 
but  would  be  entirely  wasted  in  the  marshes  throngh  which  the  Bahr  el-Gebel 
passes  .  .  .  Barely  50  per  cent,  of  the  water  which  now  leaves  the  Albert  lake  in 
summer  ever  arrives  at  the  White  Nile,  while  in  the  fiood  the  proportion  of  loss 
is  very  much  greater.  .  .  •  Until,  then,  some  means  have  been  found  whereby  the 
water  passing  Lado  during  the  dry  season  of  the  year  can  be  brought  down  to 
Khartum  in  undiminished  volume,  it  is  needless  to  consider  the  question  of  any 
regulation  of  the  Albert  and  the  Victoria  lakes  "  (p.  174).  Thus  it  will  be  seen 
that  it  is  important  to  preserve  the  regulating  power  of  the  marshes  (Bahr  el-Qebel) 
for  the  flood  water,  and  at  the  same  time  to  find  some  means  of  preventing  the 
present  wastage  in  the  river  during  the  dry  seasoo.  It  is  therefore  proposed,  as  an 
ideal  of  perfection,  to  construct  an  entirely  new  channel  for  the  Bahr  el-Gtebel, 
which,  if  the  levels  and  the  country  permit,  would  improve  the  river  to  a  much 
greater  extent  than  merely  remodelling  one  or  other  of  the  existing  channels.  This 
artifidal  channel  would  not  be  much  larger  than  one  of  the  great  canals  in  Egypt ; 
and  it  would,  if  feasible,  follow  a  north-and-south  alignment  fix>m  Bor  to  the  Sobat 
confluence — a  distance  of  340  kilometres.  Although  the  Bahr  el-Zaraf  (650  kilo- 
metres) is  a  better  channel  thau  that  of  the  Bahr  el-Ghebel  (710  kilometres)  for 
delivering  the  summer  supply,  the  direct  route  would  be  by  £ar  the  best,  and,  in 
spite  of  the  greater  cost,  it  would  be  easier  and  quicker  to  construct,  bosid«a"boing 
a  boon  to  navigation  (unless  the  slope  be  too  great)  and  cheaper  to  maintain. 
Moreover,  it  would  be  the  true  complement  of  the  lake-reservoirs  scheme. 

The  best  site  for  a  regulator  to  the  Albert  lake  is  at  the  fifteenth  kilometre 
downstream  of  the  outlet,  where  high  land  borders  the  river-channel  on  both  sides  ; 
and  the  natural  site  for  a  regulating  work  at  the  outlet  of  the  Victoria  lake  is,  of 
course,  at  the  Ripon  Falls.  Apart  from  remoteness  and  consequent  cost,  there 
would  be  no  difficulty  in  constructing  either  of  these  works,  the  engineering 
obstacles  being  less  than  at  Aswan.  It  is  interesting,  too,  in  this  connection  to 
note  that  Sir  William  (^arstin  endorses  Sir  W.  Willcocks'  suggestion,  that  the  best 
plan  would  be  to  cut  down  or  lower  the  crest  of  the  Ripon  Falls  instead  of  attempting 
to  raise  the  lake-surface ;  but,  he  adds,  this  would  involve  embanking  the  river 
(thalweg)  in  its  course  through  Lake  Ghogo  (80  kilometres).  On  the  other  hand, 
the  effect  of  cloiing  the  Ripon  Falls  by  a  regulator,  and  thus  possibly  raising  the 
level  of  the  lake,  would  be  that  the  sapply  would  be  entirely  cut  off  during  at  least 
three  years,  which,  :it  is  estimated,  would  be  needful  to  raise  the  lake-level  by 
one  metre. 

The  ideal  project  of  constructing  a  regulator  at  the  outlet  of  Lake  Tsana,  whereby 
this  lake  would  be  converted  into  a  storage  reservoir  of  adequate  capacity,  must  be 
dismissed  for  political  reasons.  If  this  natural  reservoir  could  be  used,  it  would  be 
necessary  only  to  construct  a  system  of  weirs  in  the  river-bed  of  the  Blue  Nile 
between  Rosaires  and  Khartum,  with  canals  taking  off  above  them  on  either  side, 
n  order  to  ensure  the  water-supply  for  Sefi  cultivation  in  the  Ghezira  and  flabtern 
provinces.  Outside  of  Abyssinian  territory,  a  site  might  be  found  between  Famaka 
and  Rosaires  for  a  dam  and  reservoir  of  moderate  storage  capacity,  which  would 
supplement  the  winter-supply  in  the  Blue  Nile.    During  the.  winter  months  the 
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sapply  of  water  for  Egypt  is  ample,  and  the  Blue  Nile  could  be  safely  drawn  upon 
for  local  needs.  The  construction  of  a  reservoir,  though  of  limited  storage  capacity, 
south  of  Boeaires,  would  materially  assist  in  augmenting  the  winter  discharge  of 
the  Blue  Nile;  and  a  beginning  might  be  made  in  the  irrigation  of  the  northern 
portion  of  the  Ghezira,  particularly  to  the  north  of  Wad  Medani.  But  the  projects 
of  constructing  a  barrage  on  the  Blue  Nile,  for  controlling  the  river  Ghwh,  and  for 
obtaining  additional  supplies  from  the  rivers  Dinder,  Rabad,  Settit,  and  Atbara, 
have  yet  to  be  studied,  and  a  series  of  levels  run,  before  aoy  definite  schemes  can 
be  formulated. 

In  Appendix  L  Sir  William  Garstin  enumerates  the  following  works,  which 
deserve  special  attention : — 

(1)  The  remodelling  of  the  Bahr  el-Oebel. 

(2)  The  construction  of  a  barrage  in  the  Blue  Nile. 

(3)  A  canal  system  in  the  Ghezira  in  connection  with  this  barrage. 

(4)  The  regulation  of  the  river  Gish. 

(5)  The  construction  of  a  storage  reservoir  somewhere  in  Sudan  territory,  south 

of  Rosaires. 

(6)  The  regulation  of  the  Victoria  and  Albert  lakes. 

**  Of  these,"  he  says,  "  the  first  and  last  will  be  undertaken  more  in  the  interests 
of  Egypt  than  of  the  Sudan,  except  as  regards  the  Nile  valley  north  of  Khartum. 
The  others  are  designed  for  the  benefit  of  the  Sudan  alone."  From  Khartum  to 
Berber  the  conditions  are  quite  different  to  those  on  the  Blue  Nile,  and  resemble 
those  of  Upper  Egypt  and  Dougola.  In  regard  to  Egypt,  more  particularly,  none 
of  these  schemes  are  of  extreme  urgency  except  the  provisioo  of  escape  power  for 
the  Nile  during  an  exceptionsl  flood.  Sir  William  Willcocks'  suggestions  and 
proposals  in  this  respect  are  dealt  with  in  Appendix  L  under  the  following  heads : 
(I)  the  raising  of  the  Aswan  dam  ;  (2)  the  utilization  of  the  Wadi  Rayan  depres- 
sion as  a  secondary  reservoir ;  and  (3)  the  remodelling  of  the  Rosetta  branch  of  the 
Nile.  The  combination  of  the  first  two  schemes,  making  the  one  the  complement 
of  the  other,  is  an  entirely  novel  idea,  and  a  striking  instance  of  the  high  capacity 
of  its  author ;  bat  space  precludes  our  dealing  with  these  technical  matters,  as 
well  as  with  the  indeterminable  question  of  cost. 

A.  S.  W. 


THE  FRENCH  CONQUEST  OF  THE  CANARIES  IN  1402-6,  AND 

THE  AUTHORITY  FOR  THE  SAME. 

By  O.  BATMOND  BEAZLET,  M.A. 

Thb  French  conquest  of  the  Canaries,  at  the  beginning  of  the  fifteenth  century, 
that  first  chapter  of  modem  colonial  history,  has  long  been  considered  to  rest  upon  an 
authority  (*Le  Ganarien')  of  exceptional  value,  being  not  only  a  contemporary  witness, 
but  written  by  men  who  were  present  at,  and  took  part  in,  the  events  here  recorded 
with  such  a  wealth  of  life-like  and  picturesque  detail.  And  in  many  respects  this 
▼lew  is  correct  enough.  For  the  Livre  de  la  Conqueste  et  Conversion  des  Canariens 
.  .  .  en  1402  .  .  .  par  Jean  de  Bithencourt  ,  .  .  composSpar  Fierre  Bontier  (8ic\ 
moyne  de  8,  Jouin  de  Marnes,  el  Jehan  le  Verrier,  preatre  seculier,  chapelains  du 
dis  seigneur,  printed  by  Pierre  Bergeron  in  1630,  collated  by  d'Avezac  with  the 
Mont  Buffet  manuscript  of  c.  a.d.  1482  (from  which  Bergeron  seems  to  have 
worked,  and  which  Gharton  used  far  his '  Voyageurs  ancieas  et  modernes '  of  1855), 
is,  after  all,  one  form  of  the  original  record  of  this  Norman  conquest  in  the 
Atlantic    It  is  also,  combined  with  the  results  of  d'Avezac's  collation  of  the 
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manuscript  aforesaid,  the  form  reproduced  and  translated  by  Major  in  1872  for 
the  Hakluyt  Society ;  in  other  words,  the  standard  form  for  English  scholars  of 
the  last  generation.    But  it  is  not  the  most  original^  nor  the  most  trustworthy 
form ;  for  the  history  of  the  French  expedition  to  the  Fortunate  islands  is  here 
revised  to  suit  the  views  of  the  B^thencourt  family.     It  therefore  magnifies  the 
figure  of  Jean  de  Bethencourt,  depreciates  the  achievements  and  importance  of 
his  colleague,  Gradifer  de  la  Sale  (or  Salle),  and  combines  the  original  narrative 
of  Pierre  Bontier  the  Benedictine  and  Jean  le  Yerrier  the  secular  priest,  with 
additions  of  various  kinds,  such  as  the  last  twenty-fi?e  chapters  of  Major's  edition, 
following  upon  the  description  of  the  Canary  islands  (Hak.  Soc.  edition,  pp. 
140-220).    Its  representation  of  many  incidents  is  totally  different  from  that  of 
the  primitive  Record  lately  rediscovered,  where  the  writers'  sympathies  are  clearly 
with  Gadifer,  and  where  Jean  de  Bethencourt  is  unsparingly  criticized — not  in 
reference  to  his  treatment  of  his  wife,  as  in  the  later  Redaction,  but  in  regard  to 
his  conduct  in  the  joint  leadership  of  the  Canary  conquest.    Gadifer  de  la  Salle, 
through  the  words  of  his  chaplain  and  advocate,  Pierre  Boutier,  has  once  more, 
after  the  silence  of  centuries,  made  himself  heard.    The  acquisition  of  the  Egerton 
manuscript  No.  2709  by  the  British  Museum  in  1888  has  produced  this  result. 
The  manuscript  in  question,  formerly  in  the  possession  of  the  Baroness  de  Hensch 
de  Langry,  is  of  much  earlier  date  than  that  from  which   Bergeron,  Charton, 
d'Avezac,  and  Major  worked;  it  belongs  to  the  first  quarter  of  the  fifteenth 
century  (c.  a.d.  1420) ;  it  contains  a  reference  to  the  Papal  schism  ended  in  1429 
(fol.  296,  "nous  auons  deux  papez,"  etc.);  it  is  usually  composed  in  the  first 
person  plural,  and  not,  like  the  text  of  1482,  in  the  third  person ;  and  it  un- 
questionably represents  an  older  (probably  the  very  earliest)  form  of  the  conquest 
narrative.    It  implicitly  contradicts  the  tradition  that  Jein  le  Verrier  dictated 
to  Pierre  Boutier  the  record  to  which  these  two  ecclesiastics  jointly  set  their 
names.    It  makes  clear  that  the  two  ecclesiastics  aforesaid  were  not,  as  suggested 
by  the  later  text,  both  chaplains  of  Bethencourt,  but  that  Boutier  was  the  spiritual 
attendant  of  Gadifer.    Finally,  as  already  noticed,  it  furnishes  Gadifer's  statement 
of  the  whole  episode  of  the  Canarian  invasion,  and  supplies  a  number  of  detailed 
accusations   of   inefficiency,   slackness,    disingenuousness,    fussy    assumption  of 
superiority,  and  the  like,  against  Jean  de  Bethencourt. 

This  Egerton  manuscript,  henceforth  its  primary  authority  for  the  French 
conquest  of  the  Canaries  and  the  first  extension  of  European  infiuence  to  the 
Atlantic  islands,  before  its  acquisition  by  the  British  Museum,  had  remained 
wholly  without  notice  or  collation ;  a  short  but  excellent  description  of  it  is  given 
in  the  '  Catalogue  of  Additions  to  B.  Mus.  MSS.,'  1888-93,  and  a  transcript  of  it 
was  made  by  Miss  Lucy  Toulmin  Smith  for  M.  Pierre  Margry  and  printed  (un- 
fortunatel}*^  with  many  mis-readinge)  in  the  latter*s  '  Conqudte  .  .  .  des  .  .  . 
Canaries,'  1896.  But  no  one  has  yet  made  an  adequate  comparison  of  this  text 
with  that  given  by  Major  and  d'Avezac,  although  the  main  features  of  difference 
have  been  already  pointed  out  both  by  the  Museum  'Catalogue  of  Additions' 
above  quoted  by  Margry.  It  may,  therefore,  be  of  use,  by  certain  select  examples, 
to  warn  English  students  who  may  touch  on,  or  in  any  way  interest  themselves 
in  this  fascinating  chapter  in  the  History  of  Exploration,  that  the  old  standard 
text,  given  to  them  and  translated  for  them  in  the  Hakluyt  Society's  publica- 
tions, can  no  longer  be  taken  as  sufficient.  Here  and  there  it  adds  points  not  in 
the  Egerton  manuscript,  but  (within  the  period  common  to  both)  it  omits  far  more 
important  matters  represented  only  in  the  latter.  And  among  these  we  have  first 
and  foremost  the  matter  of  the  chief  credit  and  honour.  In  Major's  text  these 
are  almost  wholly  due  to  Bethencourt ;  in  Egerton  they  are  mainly  Gadifer's. 


AND  THE  AUTHORITT  FOR  THE  SAMK. 
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To  thow  how  important  are  the  modifications  now  introduced  into  the  received 
account,  it  will  be  enongh  to  compare  the  more  interesting  variants  of  the  pn-fAce 
and  the  first  nine  chapters. 

At  the  beginning,  the  *  Livre  nomme  le  Canarien '  speaks  of  the  present 
Norman  conqiiest  of  the  Canary  isles  (gu»  se  dtent  les  Isles  de  Canare)  as  parallel 
to  the  Christian  conquests  of  heathen  lands  in  olden  time.  Here  both  texts 
agree;  but  whereas  in  that  of  Major  B^thencourt  only  is  named  as  leading  the 
eoterprise,  in  Egerton  Gradifer  is  not  merely  mentioned  but  placed  first.     Thus — 


M 


Major. 

•  Jean  de  Bethenconrt,  Cheva- 
lier, n^  du  Boyaume  de  France  eut 
entreprins  oe  voyage  .  .  .  au  sousteue- 
ment  .  .  .  de  nostre  foy  ...  en  cer- 
taines  Isles  qui  soot  sur  celle  bende,  qui 
se  dient  les  I&les  de  Canare  "  [p.  1,  Hak. 
Soc]. 


« 


Egebton. 

Oadifer  de  la  Sale  et  Jehan  de 
Bethencourt,  Chevaliers,  nez  du  Royaum? 
de  France,  ont  entrepris  ce  voyage  .  .  . 
dustmstenement*. . .  de  uresainte  creance 
...  en  certaines  Isles  qui  sont  sur 
celle  baude.  qui  se  dieat  les  Isles  de 
Canarte."    [Preface  fol.] 


The  authors'  introduction  of  themselves  to  their  readers  is  also  very  different 
in  the  two  texts. 


Thus  Major  reads — 

*'  Et  nous  Frere  Pierre  Bontier  moine 
de  Sainct  Jouin  de  Mames,  et  Jean  le 
Yerrier,  prestre,  et  seruiteurs  du  dit  de 
Bethencoort  dessus  nomm^,  auous  com- 
mence k  mettre  en  escrit  le  plus  des 
choees  qui  luy  sont  aduenues  .  .  .  et 
...  la  maniere  de  son  gouuernement 
.  .  .  d^s  oe  qui  se  partit  .  .  .  de  France 
iusques  au  19  iour  d'Auril  140G.'' 


While  Egerton  has— 

'*Et  nous  Frere  Pierre  Boutier  moyne 
de  Saint-Jouyn  de  Mames  et  Mons.*  Je- 
han le  Verrier,  prebstres,*  Chapdlains  et 
serviteurs  des  Chevaliers  desus  names 
avons  cOmancie  a  mettre  en  escript  ioutez 
les  choses  qui  leur  sent  ad  venues  .  .  .  et 
...  la  maniere  de  leur  gouvernement 
.  .  .  des  ce  qu'ilz  partirent  .  .  .  de 
France  iusques  au   xix"  iour  d'Auvril 


mU  iiij'  et  Hi]  (i.e.  I'tOJi)'* 

Once  more,  at  the  end  of  the  Preface,  Egerton  adds  the  following  important 
particulars  about  B^thencoart,  which,  however  honourable  in  themselves,  were 
evidently  unpalatable,  and  so  deleted  in  the  revised  text : — 

Et  veu  que  Bettencourt  en  fait  d^armes  aet  *  perdu  la  force  et  la  vertu  d*aucuns 
de  ses  membrez,  on  1%  deveroit  hien  tenir  a  grant  honeur  [with  three  more  lines  of 
doable-edged  praise,  all  carefully  removed  fron  the  text  of  1482]. 

Again,  when  the  narrative  proper  at  last  begins — 


Major's  text  '*  makes  mention" — 
"  de  Pentreprise  que  Bethencourt,  Che- 
ualier  et  Baron,  n^  du  Royaume  de 
France  en  Normandie,*  lequel  .  .  .  se 
partit  de  son  hostel  de  Grainuille  la 
Taincturiere  en  Caulx,  et  s'en  vint  ^ 
la  Rochelle  et  ]k  trouua  Gradifer  [with 
ten  more  lines  describing  how  Bethen- 
court persuaded  Gadifer  to  join  him^ 
and  so  made  his  accidental  meeting  the 
foundation  of  his  enterprise]." 


But  Egerton  simply  speakf — 
"de  I'emprinse  ♦  que  Gadifer  de  la  Sale  et 

Bethencourt,  cheualierp,*nc^du  Royaume 
de  France,  Vun  Poytevin  du  pais  de 
TouarsoiSf  Pautre  Norman  t  du  pays  de 
Caux,  ont  ♦  [after  which  a  lacuna  of  a 
few  words'  space]  comence  a  mettre  en 
escript  les  choses  qui  leur  got  avenues, 
des  qu'ilz  partirent  de  leurs  naciona 
et  pensons  a  poursuir  ure  eacripture 
iusque  a  la  fin  de  leur  conqueste  .  .  ." 


*  The  main  verb  is  wanting  in  both  texts. 
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Again,  when  on  their  way,  the  French  squadron  gets  into  a  dispute  with  the 
Seigneur  de  Hely  at  Gorunna,  it  is  in  Egerton,  not  B^tbeuoourt,  but  Ghuiifer,  who 
offers  the  restoration  of  the  boat  and  anchor,  which  the  Seigneur  claimed  {*  Quand 
QacHfer  vit  cela,  it  dist  au  Sire  de  Heli/  etc.,  chap.  1  Eg.).  Similarly  in  Spain, 
when  the  Frenchmen  are  accused  of  piracy  by  the  merchants  of  Gtoooa,  England, 
and  Piacenza  resident  at  Seville,  it  is  in  Major  B^thencourt — in  Egerton  Gadifer-* 
who  lands  ('<  sy  desoendi  Gadifer  a  terre,'*  etc..  Eg.  chap.  3).  In  the  same  way, 
it  is  B^thencourt  (in  Egerton)  who  weakly  proposes — ** ie  ne  9Qay  a  queUe  fin^ — to 
compromise  with  the  mutinous  crews  at  Seyille,  Ghbdifer  who  dissuades  from  folly 
(this  incident  is  entirely  wanting  in  Major's  text) ;  it  is  Ghulifer  who  first  lands  in 
LaD9arote  ("  I'isle  Lancelot ").  While  as  to  the  submission  of  the  native  king  and 
the  first  fortifications  and  military  arrangements  in  Lan9arote,  the  two  texts  again 
vary  with  the  old  significance— 


MXJOB. 

'*Le  Roy  du  pays  viendroit  parler 
^  M.  de  Bethencourt,  en  la  presence  de 
Gadifer  .  .  .  et  se  vint  ledit  Roy  en 
TobeisEance  dudit  Bethencourt.  .  .  .  Et 
demouidrent  ledit  Roy  Sarrasin  et  M. 
de  Bethencourt  d'accord,  et  fit  faire  le 
dit  Sieur  de  Bethencourt  vn  chastel, 
qui  s'appelle  Rubicon.  Et  laissa  M.  de 
Bethencourt  vne  partie  de  sa  compi^ie 
.  .  .  semblant  au  dit  de  Bethencourt 
quVn  .  .  .  Berthin  de  Berneval,"  etc. 
(MajcM",  p.  10). 


EOBBTOK. 

"  Le  Roy  viendroit  en  certain  lieu  et 
lunsi  fu  il  car  Gad\fer^  ne  vouloit  mie 
faire  ntU  accord  h  etds  aana  Bettencourt 
.  .  .  et  se  mistrent  k  Famistance  des 
Chevaiiers  des  sttsdits,  .  .  .  Mais  Betten- 
court en  a  depuis  maJ  fait  son  devoir, 
ainsi  que  voas  verrez  un  pou  cy  apres 
Et  demourerent  euls  et  ceuls  de  Visle 
Lancelot  en  bon  accord.  Apres  com- 
mencerent  un  chastel  qui  s'appelle  Bubi^ 
cum.  Et  laisserent  la  une  partie  et 
leurs  gens ;  et  leur  semblant  que  Bertin 
de  Berneval,"  etc.  (chap.  4  Eg.). 


Once  more,  in  Major,  Bethencourt  advises  with  Gadifer  for  a  night  expedition 
against  Fuerteventura ;  in  Egerton,  it  is  simply — 

'*  se  parti  Oad\fer  et  Bemdnet  d«  Leuedan  avecquez  une  partie  .  .  .    (chap.  5  Eg.) 

And  last  among  these  examples  we  may  notice  how  in  chapter  7  (Eg.) 
Beihencourt's  return  to  Spain  to  procure  reinforcements  and  provisions  is  denouni^ 
in  the  primitive  text  as  a  deception — "  mais  il  en  a  fait  tout  le  contraire,  ainsi  qu^il 
est  escript  en  ce  livre,  plus  a  plain;  "  how  in  chapter  8  (Eg. ;  24  in  Major)  Bethen- 
court is  blamed  for  the  loss  of  the  ship  Q*  parfaulte  de  bon  gouvemement  et  de  bonne 
ordonnace^) ;  and  how  in  the  latter  part  of  the  same  chapter,  as  well  as  in  chapter  9 
(Eg. ;  answering  to  chapters  25  and  26  in  Major),  be  is  accused  of  taking  no  proper 
measures  for  the  relief  of  Ghidifer  ("  ni  mist  onques  autre  remedct  ains  demora  sds 
autre  chose  en  ordenner*'),  of  neglecting  to  profit  by  any  warnings  of  his  friends' 
distress  (*'  mais  il  rCen  fist  compte**),  of  taking  but  a  slight  part  in  the  venture,  of 
swaggering  about  at  the  Court  of  Castille,  of  posing  as  "  Lord  of  the  Canaries,"  and 
of  turning  things  to  his  own  selfish  profit  ('*  aucunes  choses  qui  sont  venus  auproujfit 
de  Bettencourt,  bien  a  la  value  de  V,  c  doubles  d'or,  selon  ce  que  on  dit  a  Siuile  .  .  . 
et  s^appela  la  *  Seigneur  des  Isles  de  Canare,  eonibien  qu'H  y*  a  pou  travaille  et 
mis  du  sieiit  espedalement  en  la  conqueste,  car  il  n'y  a  eu  que  trois  de  ses  gens  .  .  . 
et  impetra  du  roy  [de  Castille]  le  quart  de  toutes  les  merchandises  qui  viendroient 
des  islest  sans  faire  mendon  de  son  compaignon  ").     In  most  of  these  citations  from 


*  At  the  court  of  Castille. 
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the  Egerton  text  it  will  be  eyident,  to  any  one  who  compares  the  same  with  Mir- 
gry's  readings,  that  the  latter  are  far  from  giving  the  manuscript  exactly.  Thii^ 
9ou8(ement  for  soustenement,  nous  for  Mons,,  prebstre  for  prebstreSy  avoit  for  oef, 
Oadi/er  .  ,  ,  et  Bethencourt  for  Qadifer  .  .  .  et  Bettencourt  cheualiersyenprtnsefot 
eniprtnw-^-all  starred  passages — are  instances  to  the  point  in  the  preface  and  first 
chapter  alone. 


REVIEWS. 

EUROPE. 

Russian  Lapland. 

*  Three  Summers  among  the  Birds  of  Bnssian  Lapland.'  By  Henry  J.  Pearson. 
With  History  of  St.  Triphon's  Monastery  and  Appendices.  London :  R.  H.  Porter, 
1904.  Size  9}  x  7},  pp.  xtI.  and  216.  Maps  and  IlliittraUons.  Price  209.net. 
Pre$enied  by  the  Author, 

This  well-printed  and  profusely  illustrated  work  is  the  successor  to  the  author's 
'  Beyond  Petsora  Eastward,'  which  was  noticed  in  this  Journal  for  1900  (vol.  1,  p. 
189).  The  district  now  described  is  the  portion  of  the  Murman  coast  which  lies 
between  the  mouth  of  the  Pechenga  river  (say  70^  N.  lat.)  and  Lutni,  the  latter 
behind  the  promontory  of  Sviatoi-Nos,  in  lat.  68°.  From  Lutni,  which  Mr.  Pearson 
had  visited  in  1895,  he  steamed  eastward,  across  the  throat  of  the  White  sea,  to  the 
Kanin  peninsula,  and  found  a  landing-place  somewhere  to  the  southward  of  Cape 
Eanin.  No  inhabitants  were  met  with,  but  there  was  a  house  and  also  a  chapel, 
and  the  place  is  conjectured  to  be  on  the  river  which  is  named  Bogrametza  in  Imray's 
chart  of  1895.  In  general  character  the  valley  resembled  Kolguev  island,  previously 
visited,  and  one  of  the  photographs  gives  an  idea  of  the  thousands  of  tons  of 
driftwood  to  be  seen  on  the  shore.  Attempts  were  made  to  find  a  landing-place 
further  south,  but  in  vain,  owing  to  fog  and  surf,  so  a  return  was  made  to  Lutni. 
On  all  three  occasions  the  summers  were  cold  and  backward,  the  worst  being  in 
1899,  when  the  valley  of  the  Pechenga  was  ascended  and  the  monastery  of  Saint 
Triphon  visited.  Of  this  establishment  and  the  beneficial  influence  exercised  on 
the  peasants  by  the  monks,  Mr.  Pearson  speaks  in  high  terms.  On  the  third 
expedition  the  gulf  and  river  of  Kola  were  ascended  to  Lake  Imandra ;  it  was  not 
necessary  to  cross  the  peninsula  and  come  out  at  the  Gulf  of  Eandalax,  because 
that  district  had  recently  been  explored,  from  the  ornithological  point  of  view. 
For  bird-nesting  was  the  main  object  of  these  trips,  but  the  narrative  affords 
very  good  reading ;  while  an  Appendix,  in  which  lists  are  given  of  the  requisite 
stores  and  clothes,  cannot  fiEiil  to  be  useful  to  future  travellers.  The  map  is  adapted 
from  one  published  more  than  a  quarter  of  a  century  ago  by  Prof.  J.  A.  Friis. 

H.  S.     ^ 

Gbbmany  in  the  Middle  Ages. 

'  Historisohe  Geograpbie  Deutschlands  in  Mittelalter.'    Von  Dr.  Bodo  Eniill. 

Breslau:  1903. 

The  inspiration  of  the  present  work  has  been  Wimmer^s  'Historische 
Landschaftskunde '  (Innsbruck :  1885),  and  a  very  fortunate  inspiration  it  baa 
been.  Admirably  clear,  in  statement,  and  careful  in  research,  Dr.  Knttll's 
essay  deserves  to  be  expanded  into  a  treatise  of  much  greater  length.  The 
author  begins  with  a  study  of  the  changes  in  Central  European  natural  features, 
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directing  attentioa  especially  to  the  Biltioand  North  sea  coasts,  the  nvere,  ana  me 
lakes.  He  next  examines  the  changes  in  the  human  elemeat  ('*  Der  Weschsel  der 
Botirohner")  during  four  great  historical  periods — before  and  duriag  the  Volker- 
loanderung,  from  the  VoUcer wander ung  down  to  the  close  of  the  Karling  Age,  and 
from  the  accession  of  the  Sixon  Dynasty  to  the  close  of  the  Middle  Ages.  Thirdly, 
the  settlement  of  the  various  German  districts — including  the  Swiss  and  Austrian 
(German  lands — is  reviewed  with  great  care,  under  the  periods  roughly  corre< 
spending  to  those  already  indicated  ("  bis  zur  Yolkerwanderung,'' "  von  der  Zeit  der 
Volkerwanderung  bis  auf  Earl  den  Urossen,"  "  seit  der  Zeit  Karl  des  Grossen**),  and 
with  special  reference  to  (1)  the  North-West  Lowlands,  (2)  the  Central  Highlands 
and  the  Alps,  (3)  the  Eastern  semi-Slavonic  regions.  Considerable  attention  is 
also  devoted  to  the  variations  in  animal  and  plant  life  in  the  Germany  of  the 
Middle  Ages  ;  to  the  medinval  discovery  and  exploitatioa  of  mineral  deposits,  and 
especially  of  gold,  silver,  iron,  and  coal ;  to  the  Keltic,  Roman,  Slavonic,  and 
German  methods  of  colonization  and  cultivation;  to  the  gradual  civilization  of 
the  settled  territory  by  towns  and  townships,  by  monasteries,  by  roads  and  bridges, 
by  markets  and  commerce ;  to  the  various  types  of  architecture,  religious,  military, 
feudal,  and  domestic  While,  in  conclusion,  an  historical  summary  of  German 
progress  from  the  first  century  before  Christ  to  the  end  of  the  Middle  Ages,  eaablos 
the  author  to  gather  up  in  a  lew  pages  the  chief  lessons  of  his  work.  The  evidences 
of  the  survival  of  Roman  civilization  in  certidn  districts,  the  indications  of  progress 
afforded  by  local  municipal  history,  the  civilizing  work  of  the  great  monasteries, 
the  history  of  the  leading  trade-routes  and  trade-Ksentres— none  of  these  are  neglected, 
aud  the  result  is  a  valuable  introduction  to  the  history  of  Germanic  civilization  ; 
in  distinction  from  Germanic  wars  and  dynastic  annals,  during  the  time  of  the 
makin:;  of  our  modern  world.  C.  R.  B. 

Survey  Atlas  of  Ekoland  and  Wales. 

'  The  Survey  Atlas  of  England  and  Wales.'  A  series  of  eighty-fonr  plates  of  Maps, 
and  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Goology,  Climate,  and  the  Political  and  Commercial  Features  of  the  Conntry. 
Designed  by  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  f.b.s.e.,  f.u.u.s. 
Editiburgh:  John  Bartholomew  &  Co.     1903.    Price  K2-I2s.  Qd. 

The  Survey  Atlas  of  England  and  Wales  is  now  completed,  and  Mr.  Birtholomew 
may  be  congratulated  upon  bringing  to  a  most  successful  termination  the  task 
upon  which  he  has  been  engaged  for  over  ten  years.  He  has  produced  an  atlas  of 
which  he  may  well  be  proud,  and  with  which  our  Society,  under  whose  patronage 
it  has  been  published,  has  no  reason  to  regret  that  it  has  been  associated. 

Tne  task  has  been  of  great  magnitude,  and  one  which  has  never  been  seriously 
attempted  before,  involving  nothing  less  than  a  complete  series  of  maps  of  the 
whole  country,  on  the  scale  of  2  miles  to  an  inch,  reduced  from  the  Ordnance  Survey, 
Admiralty  Charts,  and  other  sources.  This  alone  has  been  a  colossal  undertaking ; 
but  in  addition,  the  early  part  of  the  atlas  consists  of  an  excellent  set  of  physical 
and  statistical  maps  and  tables  prepared  from  the  latest  reports  and  Government 
returns,  the  results  of  which  are  now  for  the  first  time  presented  in  a  graphic 
form. 

The  atlas  has  been  published  in  monthly  parts,  the  first  of  which  appeared  early 
in  1903;  but  years  before  this  the  preparation  of  the  maps  was  taken  in  hand, 
and  the  2-miles-to-an''inch  sheets,  with  their  orographical  tinting,  had  been  issued 
separately,  and  had  established  for  themselves  an  excellent  reputation,  especially 
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amongst  tourists  and  cyclists.  These  sheets,  which  form  the  principal  part  of 
the  atlas,  have  been  carefolly  reduced  from  the  Ordnance  Survey,  by  special 
permission,  and  before  publication  in  the  atlas,  have  been  submitted  to  local 
authorities  and  others  for  revision  and  correction ,  to  bring  them  as  far  as  possible 
up  to  date.  They  are  altogether  sixty-seven  in  number,  and  cover  the  whole 
country.  Each  one  includes  an  area  of  about  1270  square  miles,  and  measures 
15}  inches  by  20}  inches.  The  nomenclature  has  received  particular  attention, 
and  the  selection  of  the  names  from  the  Ordnance  Survey  sheets  has  been  made 
with  evident  discretion  and  care.  It  would  be  too  much  to  expect  that  a  work  of 
such  magnitude  should  be  altogether  free  from  errors,  but  these  are  few  and  far 
between. 

The  special  feature  of  these  maps  is  their  orographical  tinting,  by  means  of 
which  a  general  idea  of  the  elevation  of  the  land  in  any  part  can  be  obtained 
at  a  glance.  The  selection  of  the  tints  has  been  a  matter  of  great  consideration. 
The  tints  finally  chosen  are  altogether  eighteen  in  number.  First  there  are  four 
shades  of  green  at  intervals  of  100  feet,  then  follow  tints  of  burnt  sienna  and  brown 
up  to  2750  feet,  increasing  in  density  with  the  altitude.  The  first  four  of  these  are 
at  200  feet,  and  the  remainder  at  250  feet  intervals.  Finally  there  are,  for  those  few 
areas  where  the  altitude  exceeds  2750  feet,  two  shades  of  purple,  which  hardly 
appear  in  character  with  the  rest  of  the  shading.  For  the  purpose  in  view,  the 
tints  of  brown  leave  little  to  be  desired,  and  they  blend  well  with  each  other ; 
but  the  transition  from  the  shades  of  green  for  the  lower  districts  to  those  of  brown 
is  necessarily  abrupt,  and  it  would  have  been  better  if  it  could  have  been  managed 
to  have  had  shades  of  one  colour  throughout,  though  this  in  actual  practice  may 
bo  difficult. 

Among  the  smaller-scale  general  maps  in  the  first  part  of  the  atlas,  there  are 
some  that  are  worthy  of  special  attention,  such  as  tbe  Bathy-Orographical  Map  of 
England  and  Wales  with  the  new  physical  nomenclature  as  approyed  by  the 
Council  of  the  Hoyal  Geographical  Society;  tbe  Geological  Map,  with  an  inset 
showing  the  distribution  of  coal  and  iron,  and  another  of  the  geology  of  the  environs 
of  London  ;  maps  showing  density  of  population ;  an  extremely  useful  little  series 
of  meteorological  maps  ;  commercial  and  industrial  maps,  and  several  others. 

The  atlas  opens  with  several  pages  of  letterpress  of  a  general  and  statistical 
nature,  commencing  with  a  description  of  '*  The  Physical  Features  of  England  and 
Wales  in  Relation  to  Political  and  Commercial  Development,"  by  Dr.  H.  R.  Mill. 
Then  follow  a  brief  account  of  the  geological  features  by  Sir  Archibald  Geikie, 
tables  of  mean  monthly  and  annual  temperatures  of  one  hundred  and  ten  stations 
of  England  and  Wales  by  Dr.  A.  Buchan,  tables  of  rainfall,  agricultural,  popu- 
latioQ,  ecclesiastical,  parliamentary,  railway,  commercial,  and  other  statistics.  These 
are  followed  by  a  most  useful  table  giving  the  etymology  of  English  and  Welsh 
names,  and  finally  a  list  of  maps  of  Eagland  and  Wales  from  the  earliest  times,  in 
chronological  order.  Although  it  is  not  pretended  that  this  list  is  complete,  yet 
it  is  fairly  full,  and  will  be  useful  for  reference. 

Instead  of  an  index,  Mr.  Bartholomew  has  published  simultaneously  a  Survey 
Gazetteer  of  England  and  Wales,  which  serves  all  the  purposes  of  an  index,  and 
gives  a  good  deal  more  information  than  could  be  included  in  an  index. 

In  conclusion,  it  must  be  admitted  that  by  the  publication  of  his  'Survey 
Atlas  of  Eogland  and  Wales,*  Mr.  Bartholomew  has  rendered  a  great  public 
service,  and  has  done  much,  with  previous  similar  work,  to  raise  the  standard  of 
British  cartography.    The  atlas  will  be  of  the  greatest  utility  for  many  purposes. 

E.  A.  R. 
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ASIA. 

Tibet. 

*  II  Tibet  (Geografia,  Storia,  Beligione,  Costami)  secondo  la  Belazione  del  viaggio  del 
P.  Ippolito  Desideri  (1715-1721>'   By  Carlo  PuinL   Rome :  1904.  Ixiv.  +  402  pp. 

As  stated  in  Sir  C.  Markliam^d  '  Narrative  of  the  Mission  of  George  Bogle  to 

Tibet,*  etc.,  tbe  long-forgotten  MS.  of  the  Jesuit  Father  Desideri's '  Ragguaglio ' 

was  rediscovered  at  Pistoia  in  1875  by  the  distinguished  orientalist,  Prof.  Carlo 

Puini,  who  at  once  proposed  to  publish  the  valuable  document,  with  all  necessary 

notes  and  illustrations.     Bat  the  owner,  Cavaliere   Rossi-Casslgoli,  refused  his 

consent,  preferring  to  yield  all  rights  "  for  a  coDsideration  "  to  the  Hakluyt  Society, 

which  had  offered  to  bring  out  an  English  edition.    This  project,  however,  also  fell 

through,  owing  apparently  to  the  death  of  the  owner,  and  no  further  action  was 

taken  till  the  year  1901,  when  the  proffered  aid  of  the  Italian  Geographical  Society 

enabled  Puini  to  carry  out  his  original  design  in  a  modified  form.    What  he  has 

now  issued  is  by  no  means  a  complete  edition  of  the  '  Ragguaglio,*  which  contains 

a  comprehensive  account  of  the  author*s  travels  and  missioDary  work  in  Persia, 

Kashmir,  the  Moghul  empire.  Little  and  Great  Tibet,  and  the  capital  Lhasa,  where 

he  resided  for  six  years  (1715  to  1721),  that  is,  far  longer  than  any  other  European 

before  or  since  hb  time.    Paini's  work  is  entirely  confined  to  the  Tibetan  section, 

which  forms  little  more  than  half,  though  certainly  by  far  the  most  valuable  half, 

of  the  MS.    Even  this  section  is  not  given  in  full,  but  edited  on  a  sort  of  eclectic 

system,  which  perhaps  need  not  be  regretted,  seeing  that  it  abounds  in  needless 

repetitions,  is  written  in  a  somewhat  prolix  and  inflated  style,  and  put  together  in 

a  confused  way  without  any  chapter  or  other  sectional  divisions  except  quite  towards 

the  end.    These  are  now  supplied  by  the  editor,  who  also  gives  a  brief  notice  of 

Desideri's  predecessors  and  immediate  successors  in  Lhasa,  a  summary  of  his  travels 

in  the  East,  five  of  his  letters  written  during  his  stay  in  Tibet,  a  geographical 

survey  of  that  region,  and  an  appendix  containing  a  history  of  political  events 

brought  down  to  the  eve  of  the  recent  British  expedition  to  Lhasa.    There  are 

indexes  of  Tibetan  and  Sanskrit  words,  with  a  scheme  of  Tibetan  transliteration, 

and  a  general  subject-index. 

The  text  itself,  or  such  portions  of  it  as  are  here  produced,  the  editor  has 
supplemented,  not  only  with  numerous  explanatory  notes,  but  also  with  lengthy 
intercalated  comments,  which,  coming  from  such  a  high  authority  on  Tibetan 
subjects,  have  a  distinct  value  of  their  own.  Unfortunately,  they  are  at  times 
introduced  in  such  a  way  that  it  is  not  always  easy  to  distinguish  between 
Desideri*s  language  and  Puini*s  comments.  The  difficulty,  however,  will  scarcely 
be  felt  by  those  able  to  appreciate  the  difference  between  the  literary  tone  of 
present  and  early  eighteenth-century  Italian,  even  though  the  orthography  has 
been  made  conformable  to  present  usage.  This  conformity  was  doubtless  necessi- 
tated by  the  fact  that  the  MS.  is  evidently  in  three  different  contemporary  hands, 
one  of  which  appears  to  be  that  of  a  somewhat  ignorant  scribe  writing  from 
dictation. 

But  if  tbe  document  may  seem  to  be  somewhat  over-edited,  the  student  will 
still  be  grateful  to  Prof.  Puini  for  his  careful  treatment  of  the  parts  dealing  with 
Tibetan  Buddhism  and  Lamaism,  to  which  over  a  third  of  the  volume  is  devoted. 
The  geography  and  history  of  the  country,  the  usages,  social  and  political  institu- 
tions of  tbe  people,  are  now  fairly  well  understood.  But  much  light  is  still  needed 
for  the  elucidation  of  their  strange  religious  systems^  the  primitive  Shamanism, 
the  later  Bonboism,  the  historic  Buddhism  and  Lamaism^ll  superimposed  one 
on  the  other,  and  arresting  the  normal  progress  of  the  nation  for  ages.    Such  light 
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ctn  be  looked  for  only  from  those  rare  Bcholars  who,  like  Csoma  de  Eoros,  Rock- 
hiU,  Desideii,  and  Poini,  possess  a  thorough  knowledge  of  the  difficult  Tibetan 
Ungoage  and  its  Yoluminous  Buddhist  writings.  Hence,  pending  a  complete 
edition  of  Desideri,  Puini  has  made  a  valuable  contribution  to  the  study  of  Tibetan 
and  other  primitive  religions  by  the  numerous  critical  remarks  with  which  he  has 
accompanied  his  copious  extracts  from  the  '  Raggaaglio.' 

A.   H.    ESANE. 


*  Tibet.*    By  Dr,  Georg  Wegener.    Halle :  1904.    Pp.  147.     With  Maps. 

Dr.  Wegener  puts  forward  an  excellent  handbook  to  Tibet,  embodying  the 
most  familiar  results  of  the  recent  development  of  acquaintance  with  that  country. 
He  deals  first  with  the  history  of  the  name,  the  boundaries  and  extent  of  the 
country,  and  the  slow  and  interesting  growth  of  knowledge  concerning  it.  Its 
physical  features,  climate  and  inhabitants,  trade-routes  and  trade,  are  then  treated  ; 
finally,  chapters  are  devoted  to  Lhasa,  to  political  history,  and  to  relations  with 
England.  A  comprehensive  list  of  authorities  to  which  reference  has  been  made 
completes  the  work.  Sheet  62  of  the  new  Stieler  Atlas  (Inner  Asia)  is  included 
in  the  book,  and  there  are  uncoloured  plans  of  the  route  taken  by  the  English 
expedition  of  Lhasa,  and  of  the  relationship  of  the  country  with  the  main  water- 
ways of  Southern  Asia.  The  illustrations  are  such  as  have  recently  appeared  in 
the  illustrated  press  of  this  country  ;  in  fact,  to  that  medium  the  dissemination  of 
such  knowledge  as  that  to  which  this  book  is  an  introduction,  is  mainly  left  in 
England.  It  ip,  however,  within  the  scope  of  a  monograph  of  this  sort  to  improve 
upon  the  better  class  of  newspaper  article,  by  giving  a  scientific  arrangement  and 
such  additional  facts  as  a  list  of  authorities,  and  it  is  to  be  hoped  that  in  the 
future  the  necessity  to  supply  a  demand  for  such  short  treatises  will  arise  in  this 
country.  The  present  short  work  would  serve  as  an  excellent  model.  It  is  well 
arranged  and  well  printed,  lacking  only  an  index  or  detailed  synopsis. 


Asiatic  Turkey, 

*  Dar-ul-Islam.*    By  Mark  Sykes.    Bickers.    1904.     Pp.  xxiii.,  294.     With  Maps. 

Into  a  curious  and  not  wholly  pleasing  medley  of  humour,  anecdote,  moral  and 
political  reflection,  and  description  of  travel,  Captain  Sykes  incorporated  a  certain 
amount  of  valuable  geographical  matter.  He  ranges  from  Damascus  to  Tiflis,  and 
from  Constantinople  to  the  Tigris.  Mainly  in  the  districts  north  of  Aleppo,  he  pro- 
vides certain  sectional  route-maps,  showing  his  road,  with  rough  hill-shading  and 
elevations,  salient  buildingp,  and  other  features.  They  are  designated  as  sketches  not 
abeolutely  accurate,  and  are  not  on  a  uniform  scale  or  in  a  uniform  style,  but  they 
are  clear,  and,  taken  together  with  his  excellent  photographs,  instructive.  Illumi- 
nating descriptions  of  some  of  the  places  visited  are  given,  and  into  some  of  the 
jocose  native  character-studies  it  is  possible  to  read  an  ethnological  interest.  The 
book  would  be  worth  the  attention  of  casual  travellers  in  Captain  Sykes'  tracks, 
and  it  may  be  noted  further,  that  he  indicates  several  sites  which  are  apparently 
awaiting  the  researches  of  archssologists.  One  section  at  least  of  Captain  Sykea' 
journey  was  probably  more  remarkable  than  his  narrative  makes  it  appear,  for  hp 
travelled  in  the  Taurus  for  a  month  in  winter,  and  the  slight  indications  of  the 
difficult  and  even  dangerous  conditions  he  met  with  in  snow  and  storm  induce  a 
certain  regret  of  the  absence  of  meteorological  observations  from  his  wide  range  of 
subject-matter. 
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SiBEBIA. 

'  Through  the  Highlands  of  Siberia.*     By  Major  H.  G.  C.  Swayne,  b.e.     Bowland 

Ward.     1904.    Pp.  xiv.,  259. 

In  June,  July,  and  August,  1903,  Major  Swayne  made  a  sporting  trip  in  the 
mountainous  district  on  the  Rnsso-Chlnese  border,  about  the  valley  of  the  Chuya, 
a  headstream  of  the  Katun,  which  joins  the  Ob.     His  hunting-ground  of  Oins 
Ammon  lay  in  the  short  ranges  north  of,  and  roughly  parallel  to,  the  western  end  of 
the  Altai.     Judging  from  his  records,  he  may  be  congratulated  on  successfully 
aocomplishing  his  purpose.    He  has  also  produced  a  book  which  not  only  gives  a 
well-defined  picture  of  the  magnificent  country  which  was  his  goal,  but  also  contains 
many  interesting  impressions  of  that  part  of  Siberia  through  which  he  travelled  on 
the  great  railway  and  to  the  south  of  it.    There  is,  probably,  no  more  dangerous 
comparison  to  be  made  than  one  between  the  physical  characteristics  of  the  two 
widely  different  countries,  but  Major  Swayne  paints  his  picture  of  middle  Siberia 
in  summer,  for  example,  by  means  of  allusions  to  its  likeness  to  an  English  country- 
side, and  so  the  land  is  made  to  appear  vividly  to  the  eye.    Nor  are  there  wanting 
astute  observations  as  to  the  methods  of  Rossian  expansion,  its  geographical  limits, 
and  the  reasons  why  these  will  not,  in  his  opinion,  be  overstepped.    As  regards 
8*>rictly  geographical  interests,  this,  the  first  part  of  the  work,  is  of  the  greatest 
value.    The  excellent  illustrations,  however,  maintain  these  interests  throughout ; 
for  the  book  is  produced  in  the  luxurious  style  commonly  associated  with  Mr. 
Rowland  Ward's  sporting  publications. 

Eastern  Siberia. 

*  Glavnyeshiya  Danniya  po  Statistik  Noseleniya  kranavo  Vostoka  Sibiri — Primorskaya 
i  Amurskaya  i  Ostrof  Sakhalin.'  1903.  Published  by  the  Statistical  Committee 
of  the  Home  Ministry. 

In  this  volume  M.  S.  Patkanof  has  collected  statistical  information  concerning 
the  population  of  the  Amur  and  Maritime  provinces  and  Sakhalin,  and  on  the 
occupation  of  the  inhabitants,  with  some  ethnological  notes,  etc.    Much  of  the 
information  is  not  new.    It  is  well  known  that  colonization  in  the  far  east  of 
Siberia,  at  any  rate  with  the  exception  of  the  Ussuri  districts,  has  not  been  attended 
with  much  success.    One  necessity  is  that  Europeans  should  be  able  to  multiply  in 
these  cold  regions.    As  regards  the  Amur,  the  climate  does  not  appear  to  have 
a  disastrous  effect  on  human  life;   seventy-seven  persons  have  attained  the  age 
of  ninety,  of  whom  seven  have  lived  to  be  more  than  a  hundred,  and  the  increase 
of  population  due  to  the  excess  of  births  over  deaths  is  about  1*7  per  cent,  per 
annum.    Agriculture  is  the  chief  occupation,  6'6  per  cent,  of  the  total  population 
being  engaged  in  it.    Tet  com  and  cattle  to  a  considerable  value  are  imported 
from    Manchuria.      This   results  from  the  careless  methods  employed  by    the 
Russian  settlers,  who  have  not  profited  by  the  example  set  them  by  their  Chinese 
and  Manchurian  neighbours.    For  cattle  the  pastures  are  little  suited,  and  murrain 
is  frequent.    Sakhalin  is  still  less  prosperous.    The  natural  increase  of  the  popula- 
tion is  insignificant,  a  fact  accounted  for,  at  least  in  part,  by  the  great  excess  of 
males  over  females.    The  majority  of  the  people  are  convicts  and  exiles.   Corn  yields 
a  small  return,  and  therefore  potatoes  are  more  extensively  planted.    Gold-mining, 
an  important  employment  in  the  Amur  province,  is  declining.    In  Sakhalin  about 
37,900  tons  of  coal  were  mined  in  1899,  and  there  is  a  prospect  that  gold-mining 
and  the  working  of  petroleum  wells  will  be  profitable  in  the  future. 
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Manchuria. 

<  Mancha  and  Muficovite.*    By  B.  L.  Putnam  Weale.    Maomillan. '  1904.    Pp.  xz.,  552. 

With  a  Map. 
Mr.  Weale  deals  mainly  with  Russian  misrule  in  tbe  "  railway  province.*'  His 
book  was  written  before  tbe  outbreak  of  tbe  war,  but  is  intended  as  a  statement  of 
tbe  conditions  previous  aod  leading  to  the  crisis.  By  way  of  introduction,  however, 
he  gives  a  brief  sketch  of  the  history  of  the  land  now  called  Manchuria  from  the 
earliest  times,  treating  it  for  this  purpose  from  a  right  geographical  standpoint. 
Thus  he  writes  in  his  opening  sentence  that  it  must  be  considered  simply  as  part 
of  the  whole  area  *'  which,  stretching  from  the  oases  of  what  is  to-day  Eastern 
Turkestan,  spread  across  the  rolling  plains  and  dismal  deserts  of  Mongolia,  jumped 
where  is  now  the  Great  Wall  of  China,  wound  over  river,  mountain,  and  dale,  and 
ended  only  with  ice-ccld  waters  of  the  furthest  north-east.*'  As  an  orographical 
synopsis,  exception  might  perhaps  be  taken  to  this  sentence,  but  the  analysis  of  this 
great  area  into  its  former  and  existing  political  parts  is  most  interesting.  Coming  to 
Manchuria  itself,  the  reader  is  left  without  any  very  definite  pictures  of  the  land ; 
it  is,  in  fact,  shown  to  him,  so  to  say,  from  the  railway -carriage  window.  The 
main  interest  lies  in  the  descriptions  of  places,  from  Dalny  and  Port  Arthur  to 
Kharbin,  as  regards  both  their  appearance  and  the  curious  atmosphere  of  corruption 
which  appears  to  hang  about  nearly  every  walk  of  life  in  these  Russian  towns.  The 
whole  narrative  can  only  be  criticised  as  painted  in  somewhat  glaring  colours, 
leaving  a  certain  suspicion  of  exaggeration  throucrh  the  very  fact  of  the  strong  senti- 
ment which  obviously  animates  the  author,  perhaps  bekt  illustrated  in  the  dedica- 
tion *'  to  the  gallant  Japanese  nation.**  Finally,  the  general  and  statistical  note  on 
Mat churia,  inserted  as  an  appendix,  seems  rather  unfortunately  placed;  it  should 
surely  raiik  alongside  of  the  historical  introduction.  From  the  geographical  point 
of  view,  it  is,  in  fact,  what  the  reader  has  been  lacking  all  through  tie  work.  The 
illustrations  and  map  are  saMsfactory. 

AFRICA. 

Morocco. 

'  Troia  Moia  de  Campagne  au  Maroc'    By  Dr.  F.  Weisgerber.    Ernest  Leroux.    Paris : 

1904.    Pp.  240. 

This  work  deals  with  that  part  of  Morocco  which  extends  from  the  Atlantic 
seaboard  between  Rabat  and  Cape  Blanco  southward  (along  the  lines  of  longitude) 
to  the  city  of  Marrakesh,  or  Morocco,  and  thus,  roughly,  between  6°  30'  and  8^  40' 
W.  and  34°  and  8P  30'  N.,  an  area  of  about  15,000  square  miles.  The  greater 
part  of  the  book  consists  of  a  narrative  of  the  author's  journeys  in  1897-98,  which 
is  of  much  interest,  especially  the  portion  which  deals  with  his  sojourn  in  the  huge 
camp  of  Sokhrat  ed-Jeja  (*'  une  immense  c\i6  de  toile  *')  when  the  sultan  was 
engaged  in  person  in  the  drastic  "  pacification  **  of  the  district.  The  description  of 
his  visit  to  the  camp  is  made  the  occasion  for  a  valuable  review  of  the  conditions 
and  pfrsonnd  of  the  Government.  But  the  main  geographical  interest  lies  in  the 
appendix  of  80  pages,  devoted  to  an  '*  etude  g^ographique  de  la  region  parcourue,*' 
and  divided  into  sections  of  orography,  hydrography,  geology,  climate,  flora,  fauna, 
and  people.  The  district  extends  from  the  coast  to  the  Atlas  mountains,  but  does 
not  touch  the  main  range ;  and  is  divided  into  four  zones — the  coastal  belt  of  the 
Sahel,  widening  from  east  to  west  from  10  to  more  than  20  miles;  the  lower 
terrace,  a  bare,  very  slightly  undulating  plain  ranging  from  500  to  800  feet  or  more 
in  altitude ;  the  upper  terrace,  of  more  broken  country,  where  isolated  elevations 
up  to,  or  even  exceeding,  3000  feet  were  observed,  and  the  high  plateau,  formed 
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by  what  may  be  termed  the  higher  foothills  of  the  Atlas.  The  ooast-line  is 
oompoeed  mainly  of  sandy  bluffs,  with  a  low  shore  broken  by  lagoons  and 
oocasionally  by  rocky  promontories,  which  partly  shelter  insignificant  bays  such 
as  the  anchorage  at  Casablanca.  The  sands  of  the  coastal  belt  are  continued  into 
the  8ahel,  where  the  subsoil  is  calcareous.  The  region  of  the  lower  terrace  is  that 
of  the  iirs,  the  word  signifying  ^Mes  terres  argileuses  qui  se  creyassent  en  se 
dteechant."  The  soil  is  dark  and  fertile.  The  upper  terrace,  on  the  other  hand, 
is  for  the  most  part  arid  and  sterile,  whether  consisting  of  stony,  sandy,  or  clayey 
tracts.  Schists  and  quartzites  are  the  principal  formations  of  the  high  plateau. 
The  chief  stream  of  Importance  is  Um  Er-Rebia  (Morbda).  The  maritime  climate 
of  the  coastal  region  is  described  as  equable  and  temperate,  though  moist,  but 
between  the  lower  and  upper  terrace  a  transition  takes  place,  rather  suddenly  as  a 
rule,  to  a  climate  of  continental  character,  dry  and  less  equable.  The  illustrations 
In  this  book  are  few  but  good,  and  the  diagrams  are  umple  and  clear. 

0.  J.  R.  H. 

AMERICA. 

United  States. 

*  Greater  America.'    By  Archibald  E.  Colquhoun.    Harper  Bros.    1904.    Pp.  x.,  43G. 

With  Map9. 

Mr.  Colquhoun  is  deeply  versed  in  large  political  problems,  which  he 
approaches  with  a  proper  appreciation  of  geographical  considerations.  Not  that 
this  volume  has  any  affinity  with  that  class  of  work  which  bases  political  theory 
on  geographical  fact,  and  sometimes  tends  to  outrun  actuality  in  giving  rein  to 
imagination.  But,  on  the  other  hand,  geographical  facts  are  not  forgotten,  as  not 
infrequently  in  attacking  political  problems  they  are  forgotten.  This  book 
contains  a  series  of  simple  but  clear  diagrams  illustrating  various  subjects  from 
racial  distribution  in  the  United  States  to  the  effect  of  the  Panama  canal  in 
creating  new  world-highways,  and  each  of  the  subjects  thus  illustrated  is 
elucidated  in  the  text.  The  completeness  of  the  work  may  be  shown  by  a 
aelection  of  subjects — America's  Paci6c  expansion  and  Caribbean  expansion  ;  Pan- 
Americanism  in  its  associations  with  S^uth  America  and  with  Canada;  the 
government  of  "Greater  America"  and  its  connection  with  the  problem  of 
expansion  at  large;  and  American  interests  in  Asia,  which  last  Involve  a 
particularly  succinct  chapter  entitled  '*  Asia  and  Transformation."  As  regards 
the  purely  political  side  of  the  work,  no  more  need  bd  said  here  than  that  it  gives 
a  remarkably  clear  conception  of  the  wide  and  growing  ramifications  of  American 
interests.  There  may  be  noted,  however,  a  few  of  the  Incidental  sections  which 
give  the  book  a  purely  geographical  Interest.  The  chapters  on  Caribbean  expan- 
sion contain  a  remarkable  picture  of  the  contrast  between  the  desirable  natural 
conditions  and  wholly  undesirable  human  conditions,  so  to  say,  in  the  West 
Indian  islands.  Similarly,  under  the  heading  of  Pan- Americanism  in  the  southern 
continent  each  of  the  South  American  republics  is  taken  up  in  turn,  its  political 
and  economical  state  discussed,  its  natural  opportunities  set  forth,  and  all  compared 
and  contrasted.  Canada  is  similarly  dealt  with ;  the  geographical  reasons  for  her 
development  along  latitudinal  rather  than  longitudinal  lines,  and  her  ethnological 
conditions  in  relationship  to  their  bearing  upon  her  imperial  standing  are  not 
forgotten.  The  book  Is,  in  short,  an  application  of  the  best  methods  of  political 
geography  to  a  special  and  essentially  modem  subject. 

0.  J.  R.  H. 
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ASIA. 

The  Hame  of  the  Highest  Mountain  in  the  World.~Aii  able  recapitu- 
lation of  the  various  stages  in  the  controversy  on  this  subject,  which  has  been 
maintained  for  so  many  years,  was  contributed  by  Major  Burrard,  of  the  Indian 
Sarvey  Department,  to  Nature  for  November  10  last.  Major  Burrard  appealed 
to  geographers  to  accept  the  name  Everest  for  the  great  mountain  in  virtue  of  the 
preaoriptive  title  it  has  acquired  by  its  use  during  a  number  of  years,  and  the 
absence  of  any  other  generally  acceptable  designation.  A  brief  reply  from  Mr. 
Dooglas  Freshfield  appeared  in  the  same  journal  for  November  24. 

Areas  in  Asiatic  Kussia. — We  learn  from  our  Honorary  Corresponding 
Member,  Colonel  J.  de  Shokalsky,  that  the  great  work  on  the  areas  of  river 
banns  and  administrative  divisions  in  Asiatic  Russia  begun  by  the  late  General 
Tillo  and  continued  since  his  death  by  Colonel  Shokalsky,  was  about  to  be  printed 
in  December.  The  method  employed  in  computing  the  areas  is  a  new  one,  and 
of  intere&t  from  a  theoretical  point  of  view.  It  gives  exceedingly  accurate  results, 
which,  in  the  case  of  Asiatic  Russia,  will  be  a  decided  improvement  on  those 
hitherto  accepted,  which  have  been  based  on  the  calculations  of  the  late  General 
Strelbitsky. 

The  Jarawas  of  the  Andaman  Islands. — We  have  received  from  Mr.  C.  G. 

Rogers,  of  the  Indian  Forest  Department,  a  collection  of  oiBcial  papers  relating  to 
recent  journeys  in  the  interior  of  the  South  Andaman  island,  undertaken  by  him- 
self and  other  Gt)vernment  officials  with  a  view  to  ascertaining  the  position  of  the 
settlements  of  the  Jarawas,  an  aboriginal  tribe,  which  has  been  much  giyen  to 
raiding  the  settlements  on  the  coast,  several  lives  having  been  lost  through  their 
means.*  It  is  not  quite  clear,  from  the  extracts  printed,  whether  the  expeditions 
were  undertaken  with  a  view  to  reprisals,  or  merely  for  the  purpose  of  entering 
into  relations  with  the  Jarawas  with  the  object  of  stopping  their  raids.  On  two 
occasions,  however,  attempts  to  capture  individuals  of  the  tribe  were  made,  the 
second  of  which  led  to  the  death  of  Mr.  Yaux,  officer  in  charge  of  the  Andamanese 
at  Port  Blair.  The  first  report  describes  a  reconnaissance  made  by  this  officer  and 
Mr.  Bonig,  assistant  harbour-master  at  Port  Blair  (in  part  in  company  with  Mr. 
Rogers),  in  January  and  the  early  part  of  February,  1902.  Proceeding  to  the  west 
coast,  north  of  Port  Campbell,  the  party  went  inland  through  dense  jungle  and  up 
the  courses  of  mountain  streams  blocked  by  slippery  rocks,  but  though  one  or  two 
recently-occupied  hunting  camps  of  the  Jarawas  were  discoyered,  none  of  the 
people  were  met  with,  although  a  small  party  came  down  to  the  beach  in  view  of 
the  laimch  during  the  leader's  absence.  The  next  attempt  was  made  from  Port 
Anson,  the  inlet  leading  from  the  west  towards  the  Middle  strait,  and  resulted  in 
the  discovery  of  one  of  the  permanent  settlements  of  the  Jarawas,  who  were,  how. 
ever,  away  at  the  time.  The  hut  was  a  substantial  building  measuring  60  feet  by 
40,  and  supported  in  the  centre  by  seven  stout  posts  25  feet  high,  and  it  contained 
various  utensils — honey  and  water  vessels,  baskets,  mats,  bows,  etc.  In  the  centre 
was  the  main  fireplace,  and  round  the  sidei  the  smaller  fireplaces  used  by  the 
separate  families.  The  house  was  large  enough  to  contain  eighty  to  a  hundred 
people,  and  the  Andamanese  state  that  the  whole  tribe  collects  into  one  such  house 


^  An  incident  illnstrating  tho  irreconcilable  character  of  the  Jarawas,  and  their 
ignorance  of  the  powers  of  the  White  man,  is  related  in  Mr.  Kloss's  recent  work  on 
tho  Andamans  and  Nicobars  (p.  191). 
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(of  the  two  or  three  whioh  seem  to  exist  altogether)  daring  the  rains,  but  Mr.  Vaux 
considered  this  doubtful,  as  the  men  alone  number,  in  his  opinion,  from  eighty  to 
a  hundred.  The  house  was  placed  on  the  summit  of  a  hill,  with  paths  leading  up 
to  it,  the  main  approach  being  as  well  cleared  as  a  Forest  Department  road.  The 
next  report  is  one  by  Mr.  Rogers  on  a  journey  inland  from  the  east  coast,  across 
the  series  of  ridges  running  from  north  to  south,  which  he  thinks  must  number 
something  like  twenty.  A  large  number  of  running  streams  of  delicious  water 
were  crossed,  and  both  Mr.  Vaux  and  Mr.  Rogers  express  the  opinion  that  want  of 
water  cannot  be  the  cause  of  the  Jarawa  raids,  as  has  sometimes  been  thought. 
The  forest  was  generally  poor,  condsting  of  small  trees  with  a  densely  matted 
undergrowth,  through  which  it  is  very  difficult  to  force  a  way.  A  second  expedition 
was  undertaken  towards  the  end  of  February  of  the  same  year,  all  three  officers 
taking  part.  The  first  attempt  was  made  from  the  west  coast  north  of  Macpherson's 
straits,  but  though  an  inhabited  camp  was  discovered  and  surrounded,  the  attempt 
to  capture  the  people  asleep  failed,  two  children  only  being  secured.  The  party, 
therefore,  proceeded  to  the  big  house  near  Port  Ausod,  and  after  wandering  through 
creeks,  over  precipitous  hills  and  dense  jungle  for  some  time,  succeeded  in  discover- 
ing the  main  track  south  and  various  Jarawa  camps.  One  of  these  was  found  to 
be  occupied,  and  another  night  attempt  at  the  capture  of  its  inhabitants  mad<*, 
which  ended  fatally  for  Mr.  Vaux,  who  was  transfixed  by  a  Jarawa  arrow  and  died 
within  a  few  minutes.  Two  women  and  six  children  were  secured,  but,  owing  to 
the  fatal  mishap,  no  further  attempt  to  capture  the  men  was  made.  Drawings  are 
given  of  several  of  the  camps  and  of  the  big  house  near  Port  Anson. 

The  Minbu  District,  Upper  Burma. — An  examination  of  the  vegetation 
of  this  district  was  made  in  1903  by  Captain  A.  T.  Gage,  i.m.s.,  curator  of  the 
Calcutta  Herbarium,  who  reports  on  his  observations  in  the  Records  of  the  Botanical 
Sun^ey  of  India  (vol.  8,  No.  1).  They  are  of  interest  as  affording  a  good  insight 
into  the  relations  between  physical  conditions  and  vegetational  features.  The 
district  lies  roughly  between  20°  and  21°  N.,  94°  and  95°  E.,  i.e.  between  the 
Irawadi  and  the  Arakan  Yoma  range.  It  consists  of  three  meridional  zones 
distinct  both  in  their  physical  and  vegetative  charactets.  The  first,  in  the  west, 
comprises  the  eastern  flanks  of  the  Arakan  Tomas  and  a  very  distinct  narrow 
range  of  hills,  to  which,  though  not  named  on  the  map^  Captain  Gage  spplies  the 
name  "Nwamadaung  hills."  On  the  east  there  is  an  alluvial  belt  fringing  the 
Irawadi,  while  the  intermediate  zone,  occupying  the  greater  part  of  the  area,  is 
named  by  the  writer,  for  want  of  a  more  precise  descriptive  term,  the  "desert 
zone.**  It  is  drained  by  the  three  rivers,  Salin,  Mon,  and  Man.  The  Nwama- 
daung  range,  where  traversed,  was  covered  with  fairly  open  deciduous  forest.  It 
being  the  hot  weather,  all  the  trees  were  leafless,  while  the  shrubby  undergrowth 
was  scanty,  and  herbaceous  vegetation  practically  non-existent.  Palms  and 
orchids  are  absent.  Up  to  between  2000  and  3000  feet  the  Arakan  Yomas  are 
covered  with  practically  the  same  forest  as  clothes  the  Nwamadaung  range,  but 
above  3000  feet  the  deciduous  forest  gives  place  to  an  evergreen  forest.  The  flat 
alluvial  belt  is  either  cultivated,  covered  with  savannah  grass  or  with  a  thin 
sprinkling  of  treep,  the  toddy  palm  {Borassus  fldbdlifer)  being  very  abundant  near 
villages.  The  shrubby  element  is  varied,  climbing  plants  naturally  few,  but 
herbaceous  plants  abundant.  The  alluvial  belt  vegetation  is  prolonged  up  the 
banks  of  the  rivers.  The  desert  zone,  which  becomes  more  rugged  and  hiUy  as 
one  travels  westward,  has  a  characteristic  vegetation  of  mixed  gregarious  species 
forming  a  spiny  or  prickly  scrub.  The  difference  between  the  flora  of  the  Arakan- 
Nwamadaung  and  desert  zones  is  entirely  natural  and  dependent  on  difference  of 
altitude  and  climatic  conditions.    The  difference  between  the  desert-zone  flora  and 
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Uiat  of  the  alluvial  belt  is  chiefly  due  to  the  influence  of  the  Irawadi,  whose 
waters  penneate  the  latter  and  allow  many  species  to  flourish  which  could  not 
otherwise  do  so.  The  discussion  of  the  afi&nities  of  the  flora  leads  to  some  interest- 
ing results.  The  mountain  zone  shows  a  considerable  percentage  of  endemic 
(Assam-Arakan)  species,  most  of  them  new  to  science,  while  of  the  remainder, 
Burmese  species  come  first,  those  common  to  India  and  Malaya  second,  and  those 
common  to  Ghioa,  India,  and  Malaya  third.  The  alluvial  belt  has  many  general 
Eastern  tropical  or  cosmopolitan  tropical  species,  with  some  Indo-African ;  while 
the  desert  zone,  though  with  a  fair  number  of  endemic  Upper  Burma  species,  is 
characterized  above  all  by  the  preponderance  of  Deccan  and  Indo-African  species. 
It  is  possible  that  this  element  is  but  the  remnant  of  a  flora  once  common  to  the 
Malay  peninsula,  India,  and  Africa  (when  the  distribution  of  land  and  water  was 
other  than  the  present),  but  driven  northward  by  the  breaking  up  of  land  surfaces 
in  the  eastern  peninsula,  with  the  change  of  climate  thereby  brought  about. 

Place-names  in  the  Travels  of  Pedro  Teixeira.— Colonel  Gerini,  whose 

long-continued  study  of  the  historical  geography  of  the  Far  East  entitles  him  to 
speak  with  authority,  gives  a  note  in  the  Journal  of  the  Eoycd  Asiatic  Society  for 
October,  1904,  on  the  identification  of  some  place-names  mentioned  in  Teixeira*s 
travels  lately  printed  by  the  Hakluyt  Society.  The  first  of  these  is  "Olanion,"  a 
kingdom  producing  benzoin,  which  he  shows  with  great  probability  to  be  merely 
the  transcript  into  Spanish  of  the  Portuguese  Lanjao  with  the  article  prefixed. 
The  realm  is  thus  the  Lanjioni  of  the  Italian  missionaries,,  Lan  John  of  early 
EngUsh  travellers,  properly  Lan-checg  with  its  capital  Wieng  Chan  on  the  middle 
Mekong,  "  Pole,*'  again,  is  the  Pulai  river  near  the  old  Singapore  strait,  which 
Colonel  Oerini  had  previously  been  led  to  connect  with  one  or  other  of  the  states 
named  Po-li  in  the  Chinese  records.  **  Pate,"  a  seaport  on  the  east  coast  of  the 
Malay  peninsula  between  Siam  and  Patani,  with  rich  mines  of  tin  near  it,  he  takes 
to  be  the  same  as  Tavernier*s  Bata,  which  is  mentioned  in  conjunction  with 
Ddegore  (Ligor),  Sangore  (Senggora),  and  Bordclon  (Phattalung),  and  which 
would  seem  to  be  either  Patanor,  Bordia,  or  Pateo,  most  probably  the  first  named, 
near  which  tin  was  certainly  worked  in  Tavernier's  time.  The  state  of  Po-ta, 
referred  to  in  the  annals  of  the  first  Sung  dynasty  in  China,  may  be  this  same 
BfUa  or  Pate,  Lastly,  "  Sabam  strait  "  (SabOLo  of  the  Portuguese)  is  that  between 
the  Karimun-Eundur  group  of  islands  and  those  bordering  the  east  coast  of  Sumatra. 
It  takes  its  name  from  Sabong,  formerly  applied  to  the  islands  south  of  the  Great 
KarimuD. 

AFBIGA. 

The  Tanganyika  Problem. — The  present  position  of  the  problem  connected 
with  the  origin  of  Lake  Tanganyika  and  its  fauna  of  apparently  marine  affinities 
has  been  ably  summed  up  by  Mr.  W.  H.  Hudleston  in  a  paper  read  before  the 
Victoria  Institute  in  May,  1904,  and  printed  in  vol.  S6  of  the  Journal  of  Transac- 
tions of  that  body.  In  the  first  section  Mr.  Hudleston  discusses  the  views  of  Mr. 
J.  E.  S.  Moore  from  the  point  of  view  of  general  zoological  and  palteontological 
considerations,  passing  in  the  next  to  an  examination  of  our  existing  knowledge  of 
the  geology  of  equatorial  Africa,  of  which  he  supplies  a  useful  summary.  In 
dividing  the  whole  of  Africa  into  three  great  divisions,  viz.  the  Northern,  the  Region 
of  Great  Deserts,  and  Peninsula  Africa,  he  points  out  the  marked  difference  which 
exists  between  the  two  last,  in  that,  while  in  the  second  division  fossiliferous 
marine  beds  of  Mesozoic  and  Tertiary  age  penetrate  into  the  heart  of  the  continent, 
in  the  third  such  beds  occupy  but  a  narrow  fringe  between  the  sea  and  the 
peninBular  massif.  In  considering  the  geolcgioal  aspects  of  the  Tanganyika  problem, 
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it  is  neceefary  to  hare  some  idea  of  the  geology  both  of  the  East  African  system  of 
ranges  and  of  the  Congo  basin,  since  the  lake  lies  in  the  border  aone  between  the  two. 
In  the  former  tie  primitiye  crystalline  system  has  been  invaded  by  an  enormoos 
extent  of  volcanic  extravasationF,  the  date  of  which  may  be  safely  said  to  be  post- 
Jurassic,  probably  considerably  later,  the  first  series  of  rift-valley  faults  dating 
likewise,  in  all  probability,  from  so  late  a  period  as  the  Upper  Eocene.    The  Congo 
basin,  as  is  well  known,  is  marked  by  two  great  series  of  sandstone  formations 
probably  coyeriog  more  ground  than  any  other  sedimentary  beds  throughout  Africa, 
which  are  probably  contemporaneous  with  the  Karroo  of  South  Africa,  and  give  no 
sign  of  marine  origin.    They  seem  to  be  mechanical  sediments,  which  accumulated 
at  a  time  when  the  basin  had  no  drainage  outlet.    The  basiu,  as  a  whole,  is  outside 
the  influence  of  the  East  African  disturbances,  but  the  Red  Felspathic  grits,  the 
lower  of  the  two  series,  are  occasionally  tilted  in  the  Tanganyika  region,  into  which 
they  extend.    The  lake  has  therefore  come  within  the  influence  of  those  dis- 
turbances.   In  the  third  section  the  writer  sums  up  the  conclusions  to  be  drawn 
both  from  the  zoological  and  palteontological  evidence  and  from  the  geological  facts. 
He  points  out  that  the  undoubted  peculiarities  of  the  Tanganyika  fauna  have  so 
far  failed  to  establish  any  connection  with  the  inferior  Oolite  of  the  Anglo-Norman 
basin,  while  the  character  of  the  Jurassic  fauna  of  intermediate  areas  likewise  does 
nothing  to  bridge  over  the  divergence.    Nor,  again,  dcea  the  fauna  of  known 
Jurassic  deposits  within  the  African  tropics  show  any  analogy  with  the  gasteropod 
fauna  of  Tanganyika.    The  geological  argument  tends  in  the  same  direction.    The 
origin  of  Tanganyika  as  a  rift-valley  lake  cannot  be  older  than  Middle  Tertiary, 
while,  although  large  lacustrine  sheets  of  a  different  character  no  doubt  existed 
earlier,  the  geological  history  of  the  Congo  basin  gives  no  indication  of  the  presence 
of  a  Jurassic  or  even  a  Cretaceous  sea.  The  problem  in  its  main  features  must  thus 
be  regarded  as  still  unsolved. 

Prof.  C.  Uhlig's  Soientifio  Eesearches  in  East  AMoa.— A  letter  from 

Prof.  Ublig,  who  early  in  1904  went  out  to  East  Africa  at  the  expense  of  the  Otto 
Winter  Fund  for  the  purpose  of  scientific  research,  appeared  in  Fetermanns 
Mitieilungen,  No.  9,  1904.  From  this  it  appeals  that  the  professor's  work  is 
likely  to  be  fruitful  in  additions  to  our  knowledge  of  the  physical  geography  of  that 
region.  He  had  made  a  careful  examination  of  the  shores  of  the  Victoria  Nyanza, 
and  had  brought  to  light  the  existence  of  recent  volcanic  formations  on  the  east 
coast  near  the  southern  boundary  of  British  territory.  Inasmuch  as  the  deepest 
sounding  hitherto  obtained  by  Conmiander  Whitehouse  (269  feet)  was  in  this 
neighbourhood,  Prof.  Uhlig  is  inclined  to  think  that  a  recent  subsidence  has  taken 
place  here.  On  the  south-west  coast  he  also  saw  indications  of  recent  tectonic 
disturbances,  and  thinks  that  the  line  of  islands  off  the  coast  is  of  the  nature  of  a 
much-broken '*  Horst.**  (In  this  he  is  in  agreement  with  Captain  Herrmann^d 
views,  cf.  Journal,  vol.  15,  p.  179.)  The  traveller  had  subsequently  proceeded  to 
Mount  Kilimanjaro,  where  he  had  noted  the  surprising  fact  that,  in  spite  of  an 
unusually  heavy  rainy  season,  the  ice  on  the  Kibo  crater  showed  marked  signs  of 
retreat  as  compared  with  former  observations. 

The  Uganda  Protectorate  in  1903-1904. — The  general  report  of  Colonel 

Hayes- Sadler,  commissioner  for  the  Uganda  protectorate,  which  was  presented  to 
Parliament  in  November  last,  is  one  of  the  most  encouraging  documents  that  have 
come  from  the  British  African  possessions  for  some  years.  In  the  words  of  the 
commissioner  himself,  "  The  general  results  of  the  year  may  be  summed  up  in 
increased  efficiency  of  administration,  and  the  maintenance  of  undisturbed  peace 
and  order ;  in  a  satisfactory  increase  of  revenue  and  decreaee  of  expenditure ;  in  a 
large  expansion  in  trade,  particularly  in  imports;  and  in  a  general  advance  in 
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material  and  social  well-being,  despite  the  fact  that  progress  was  hampered  by  the 
continuance  of  the  sleeping-sickness  epidemic.^  It  is  naturally  in  the  headquarters 
of  the  i»otectorate,  or  Uganda  proper,  which  possesses  the  advantages  of  direct 
steam  communication  with  the  coast,  and  the  resQltiog  closer  touch  with  the 
outside  world,  that  most  signs  of  progress  are  observable.  Especially  good  results 
have  been  obtained  from  the  system  which  has  been  introduced  of  collecting  the 
hut  tax,  when  possible,  in  salable  produce,  which  is  immediately  handed  over 
to  the  merchants,  and  thus  gives  an  important  stimulus  to  trade  and  agriculture. 
An  increase  of  prosperity  and  well-being  is  said  to  be  apparent  on  all  sides  in 
Entebbe  and  Kampala,  where  new  shops  have  been  opened,  and  new  industries 
started,  all  shops  and  dwelling-houses  of  the  traders  being  now  built  of  brick  and 
iron.  The  number  of  rupees  in  the  country  has  been  largely  increased,  and  the 
introduction  of  a  very  small  copper  coin  to  take  the  place  of  the  cowrie  is  under 
consideration.  The  Lukiko,  a  native  council,  has  done  good  work,  and  its  measures 
and  decisions  appear  to  give  general  satisfaction.  In  the  central  province  (Busoga, 
etc.)  a  good  start  has  been  made  towards  acquiring  a  firmer  grasp  in  matters  of 
administration,  steps  having  been  taken  to  train  up  the  younger  men  for  their 
future  duties  as  chiefs.  In  Ankole,  the  healthiest  part  of  the  protectorate,  a  distinct 
change  for  the  better  has  made  itself  felt,  and  the  people  are  content  and  satisfied 
with  their  present  state.  The  Nile  province  suffers  from  its  remote  situation  and 
difficulties  of  communication,  which  makes  it  impossible  to  exercise  control  over 
the  inland  tribes.  The  telegraph  has,  however,  been  carried  to  Wadelai,  and  will 
soon  be  extended  to  Nimule.  Considerable  progress  has  been  made  with  the  work 
of  the  survey  department  of  the  protectorate,  the  staff  of  which  has  been  much 
increased.  Plane-tabling  was  carried  out  over  an  area  of  5200  square  miles,  making 
a  total  of  7000  since  the  beginning .  of  the  work.  Observations  with  the  10-inch 
theodolite  were  taken  over  2465  square  miles,  and  116  miles  of  secondary  triangula- 
tion  completed,  450  miles  being  mapped  in  detail  on  the  1-inch  scale.  The  admir- 
ably appointed  steamers  of  the  Uganda  railway  are  doing  good  service.  Tbey  call 
weekly  at  Entebbe,  Munyongo  (the  port  for  Kampala),  and  Jinja,  while  one  steamer 
makes  the  tour  of  the  lake  once  a  month.  The  scientific  and  forestry  department 
is  doing  good  work,  especially  in  the  study  of  products  likely  to  have  an  economic 
value.  The  Botanical  Gardens  have  been  considerably  enlarged,  and  experimental 
plantations  established  in  Buddu  and  the  Sesse  islands.  Lastly,  the  system  of 
meteorological  observations  established  in  1901  is  being  constantly  extended.  The 
year  1903  was  a  record  one  for  rainfall,  which  reached  a  total  of  62*88  inches. 

Dr.  David'a  Jonmeya  around  Euwenzori.— A  further  note  on  Dr.  David's 

oumeys  {Journal,  vol.  34,  p.  348)  has  appeared  in  Olobus  for  October  13,  1901. 
Writing  to  Dr.  Schweinfurth  on  August  22,  from  the  shores  of  Lake  Albert  Edward, 
Dr.  David  reported  that  he  had  proceeded  from  Toro  to  the  Semliki  valley  in  a 
single  day  by  a  mountain  pass  6230  feet  high,  reaching  in  this  way  the  damp 
mountain  forest  which  extends  between  the  Semliki  and  the  range.  In  about 
40'  N.  he  had  discovered  a  series  of  boiling-hot  sulphur  and  brine  springs,  over 
twenty  in  number.  The  trip  had  been  an  unfortunate  one,  as  he  had  fallen  into 
the  hands  of  marauding  Banyoro,  who  had  led  him  astray  for  eight  days  through 
the  forest,  with  the  result  that  he  had  lost  all  his  impedimenta. 

Hydrographioal  Survey  of  the  Senegal  and  Niger.— An  important 

undertaking,  having  in  view  the  thorough  examination  of  the  channels  of  the 
Senegal  and  upper  Niger  and  their  improvement  for  purposes  of  navigation,  was 
set  on  foot  a  couple  of  years  ago  by  the  governor-general  of  French  West  Africa, 
and  has  already  led  to  Taluable  results  {La  Oeogr.j  vol.  10,  1904,  p.  187).  The 
head  of  the  mission  is  Lieut.  Maseran,  previously  known  for  his  excellent  work 
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OQ  the  Mekong,  who  is  supported  by  Lieut.  Dji — a  member  of  the  MArchand 
expedition,  and  known  to  geographers  for  his  excellent  surveys  in  that  capacity — 
and  a  number  of  other  assistants.  The  work  in  West  Africa  has  been  done  in 
the  most  complete  and  carefal  manner.  The  first  task  was  to  execute  a  large-scale 
survey  of  the  river-channels  and  banks ;  the  position  of  every  rock,  sandbank,  and 
other  danger  to  navigation  being  marked,  the  depths  accorately  determined  by 
soundings,  and  the  contour  of  the  banks  mapped  in  detail.  This  has  been  carried 
out  for  the  Senegal  alone  over  a  distance  of  more  than  550  miles.  Another  important 
piece  of  work  was  the  beaconing  of  the  course  of  the  Senegal,  which  has  long 
been  urgently  needed  in  the  interest  of  safe  navigation,  many  disasters  having 
occurred  through  the  want  of  such  precaution.  It  has  already  been  carried  out 
over  more  than  half  the  course  of  the  Senegal,  the  beacons  including  some  twenty 
masonry  towers  of  40  feet  high,  in  addition  to  over  a  thousand  iron  posts.  As  an 
outcome  of  the  work  of  the  mission,  it  is  proposed  to  set  on  foot  works  for  the 
improvement  of  the  river-channel  in  the  form  of  weirs,  embankments,  dredging, 
and  the  like. 

New  Baorganization  of  French  West  Africa.— The  administrative  system 

introduced  into  French  West  Africa  by  the  decree  of  October  1, 1902  (cf.  Journal, 
vol.  21,  p.  188),  has  now  been  modified  by  a  decree  signed  by  the  President  of  the 
French  Republic  on  October  18, 190^.  The  new  organization  involves  not  so  much 
a  change  in  principle,  as  has  been  the  case  with  many  of  the  previous  changes 
introduced  into  the  administration  of  these  territories,  as  an  extension  in  greater 
detail  of  the  principle  already  adopted.  Thus  the  independence  of  the  governor- 
general  of  local  consideration?,  and  the  general  supervision  exercised  by  him  over 
the  whole  territory,  is  farther  promoted  by  the  erection  of  the  wide  territories  of 
the  interior  into  a  regular  *'  colony,"  under  civil  administration,  to  be  known  as 
the  **  Colony  of  the  Upper  Senegal  and  the  Niger."  This  will  begin  (from  the 
west)  at  Kayes,  the  former  ^*  pays  de  protectorat "  on  the  left  bank  of  the  Senegal 
being  now  added  once  more  to  the  Senegal  colony.  The  chief  centre  of  the  new 
colony  will  be  at  Bammako,  which  is  bound  to  take  an  important  place  in  the 
development  of  these  interior  territories  as  the  terminus  of  the  Senegal-Niger 
railway,  now  completed.  The  civil  portion  of  the  colony  will  include  inter  alia 
the  area  formerly  known  as  the  second  military  territory,  while  a  military  territory 
will  also  be  attached  to  it,  formed  by  the  existing  first  and  third  military  territories, 
to  be  placed  under  a  single  '*  commandant,'*  responsible  to  the  lieut. -governor  of 
the  colony.  The  colonies  of  French  Guinea,  the  Ivory  Coast,  and  Dahomey  suffer 
no  change  of  limits.  A  farther  modification  introduced  by  the  new  decree  is, 
however,  the  formation  of  a  new  civil  territory  embracing  the  Moorish  districts 
to  the  north  of  the  S3nega],  lately  brought  under  French  influence,  but  not  yet 
fitted  for  an  administration  such  as  is  in  force  in  the  more  settled  districts  in 
Senegal  proper.    This  will  be  known  as  the  "  Civil  territory  of  Mauritania." 

AMERICA. 

Northern  Alaska. — The  account  of  a  reconnaissance,  carried  out  under  the 
U.S.  Geol.  Survey  Department  by  Mr.  W.  C.  Mendenhall,  adds  considerably  to  our 
knowledge  of  the  geography  and  geology  of  Northern  Alaska  (U.S.  Geol.  Survey, 
Professional  Paper  No.  10,  Washington,  1902).  Leaving  Fort  Hamlin  June  18, 1901, 
the  party  ascended  the  Dall  river,  arriving  oq  the  27th  at  "  Dill  City."  The  lower 
60  to  60  miles  of  the  Dall — half  its  length — ^lie  within  the  Yukon  flats,  a  region  of 
slonghs  and  ponds.  For  25  miles  below  the  **  City,"  the  Dall  runs  through  a  broad 
valley  bounded  some  distance  on  either  side  by  hills  approaching  the  river  and  rising 
in  height  towards  its  source.    The  divide  between  the  Dall  and  Eoyukuk  is  3000  to 
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3500  feet  whore  the  see,  the  gap  at  head  of  the  Dall  being  a  cut  1500  feet  below  this 
lefd.  From  Dall  City  the  survey  made  a  portage  of  18  miles  to  the  Eanuti  river, 
infolvlDg  a  oHmb  of  2500  feet.  Two  hundred  miles  long,  the  Eanuti,  a  few  miles 
from  its  source,  enters  a  flat  bisin  9  to  10  miles  long  by  5  broad.  At  its  lower  end 
it  runs  for  80  miles—a  stretch  scarcely  navigable — through  a  canyon  reaching 
2000  feet  in  depth.  Twenty-five  miles  above  its  mouth  it  plunges  into  a  second 
canyon  10  miles  long  by  500  feet  deep,  and  10  miles  above  its  mouth  it  receives  the 
Meotanontli,  descended  by  Allen  in  1885.  The  hills  bordering  this  lower  section, 
1500  feet  high,  are  well  timbered.  Ducks  and  geese  abound  on  the  Kanuti.  Descend- 
ing to  Eoyukuk,  the  party  ascended  the  Allen,  which  is  free  from  serious  rapids. 
Its  lower  valley,  above  the  flats  adjacent  to  its  mouth,  is  5  to  10  miles  wide,  and 
bordered  by  rounded  hills  reaching  to  a  height  of  2000  to  2500  ftet.  Helpmejack 
creek,  90  miles  from  mouth  of  Kanuti,  is  the  first  important  affluent  of  the  Allen 
encountered  in  the  ascent^  and  enters  the  main  stream  through  a  canyon-like 
north-to-south  valley.  The  survey  reached  the  Allen  on  July  24.  Between  Allen 
and  Eowak  there  was  a  portage  of  5^  miles,  with  a  climb  of  only  300  feet.  The 
Eowak,  reached  August  10,  rises  north  of  67°  N.  and  west  of  154°  W.  At  the 
mouth  of  the  Kichaia  Kaka  affluent  the  Kowak  is  a  beautifully  cleu*  mountain 
stream,  125  feet  wide  and  6  to  8  feet  deep.  Near  the  head  of  the  river  the  valley 
is  fully  3  miles  wide  and  broadens  below  Walker  lake,  which  is  drained  by  its 
upper  waters.  Thi8,  the  most  important  of  the  Kowak*8  upper  lakes,  is  14  miles 
long,  2  miles  broad  at  its  southern,  and  1  mile  at  its  northern  end.  It  is  bordered 
on  both  sides  by  precipitous  mountains  rising  3(XX)  to  4000  feet.  Kutavukli  lake, 
half  the  size  of  Walker,  was  reached  August  13,  and  next  day  the  lower  gorge 
of  the  Eowak.  West  of  this,  the  valley,  broadening  at  154^  W.  to  10-20  miles, 
maintains  this  width  to  160°  W.,  where  it  suddenly  contracts  till  only  2  miles 
wide.  Thence  it  again  broadens  to  the  head  of  the  delta,  where  it  enters  a  great 
flat.  Among  its  numerous  tributaries  the  most  important  is  the  Ambler  from  the 
north,  joining  the  Eowak  at  158°  W.  Below  Squirrel  affluent  the  Eowak  breaks 
into  a  number  of  channels  expanding  into  the  maze  of  intricate  sloughs  which 
make  up  its  delta.  The  complex  of  more  or  less  schistose  sediments  near  the  base 
of  the  geologic  scale  of  Alaska,  described  by  previous  geologists,  is  discussed 
in  detail. 

Exploration  in  Western  Hezico— Dr.  0.  C.  Farrington,  of  the  Field  Colum* 

bian  Museum,  Chicago,  describes  a  journey  made  in  1806  in  the  Sierra  Madre  of 
Mexico,  west  of  Durango,  in  publication  No.  89  of  the  Museum  (Geological  Series, 
vol.  8f  No.  5).  The  physical  geography  of  this  part  of  Mexico  is  still  little 
known,  none  of  the  few  writers  who  have  touched  upon  it  (including  Dr.  Schiess, 
of  whose  journey  *  Dr.  Farrington  does  not  seem  to  be  aware)  having  possessed 
special  competence  in  this  respect.  The  present  brochure  is  therefore  of  consider- 
able interest,  especially  as  it  contains  some  excellent  photographs  of  the  charac- 
teristic scenery  of  the  country.  An  important  point  discussed  by  the  writer  is 
that  of  the  history  of  the  drainage  systeai  of  the  region  about  Durango.  While 
the  suburbs  of  this  town  are  drained  by  the  Rio  Tunal,  which  flows  through  the 
Mezquital  into  the  Piicific,  the  longitudinal  valley  to  the  north  is  drained  by 
streams  which  unite  from  north  and  south  co arses  to  flow  eastward  as  the  Nazas, 
terminating  at  the  present  day  in  the  Liguna  de  Mayran,  which  has  no  outlet. 
The  existence  in  the  Nazas  of  species  of  fish  which  also  occur  in  the  Rio  Grande 
points  to  the  former  existence  of  a  connection,  now  interrupted.    AVhiie  this  may 


*  Journal^  vol.  91,  p.  543.    See  also  a  note  on  a  freologicul  examination,  by  Mr. 
W.  H.  Weed,  of  a  more  northern  section  of  the  range  in  Journal^  vol.  82,  p.  4G2. 
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have  been  in  part  due  to  a  warping  of  the  valley  or  to  tncreasing  aridity  of  climate 
-Dr.  Farrington  is  inclined  to  attribute  tbe  diminution  of  the  eastern  waters  to 
abstraction  by  westward-flowing  streams,  pointing  to  the  fact  that  the  Tunal 
likewise  contains  Rio  Grande  species,  as  an  indication  that  this  river  has  probably 
cut  back  into  streams  that  once  flowed  eastward.    West  of  Durango  the  country 
continues  arid  for  some  distance,  but  extensive  forests  of  pines,  interspersed 
with  oaks,  soon  make  their  appearance.    Apart  from  a  few  unimportant  ranches, 
the  region  is  uninhabited,  though  pack-trains  were  met  at  least  as  often  as  once 
a  day.    The  plateau  rises  steadily  towards  the  west,  and  at  the  higher  levels  the 
temperature  is  too  cold  for  wheat,  though  grass  grows  in  abundance,  and  mountain 
streams  with  clear  waters  were  crossed  at  intervals.    Dr.  Farrington    left  the 
trail  to  inspect  the  strange  natural  phenomenon  known  as  the  **  city  of  rocks," 
of  which  he  gives  some  striking  views.    These  rocks  are  marked  by  the  rounded 
outlines  characteristic  of  weathered  surfaces,  but  a  remarkable  feature  is  the 
complete  removal  of  the  products  of  decay,  probably  due  to  the  texture  and  com- 
position of  the  rock  (a  rhyollte)  and  to  the  scarcity  of  joints.    A  few  hours  west 
of  the  "  city  "  the  western  edge  of  the  plateau  is  reached,  a  maze  of  peaks  and 
valleys — due  evidently  to  a  profound  dissection  of  the  edge  of  the  plateau  by  short 
swift  rivers — comes  into  view,  the  valleys  nearest  the  plateau  often  having  the  form 
of  an  amphitheatre.    The  structure  outlines  of  many  of  the  peaks  suggest  sedi- 
mentary rocks,  though  eruptive  rocks  probably  prevail.    In  descending  westward 
all  gradations  of  temperature  are  experienced,  while  tbe  abundant  vegetation  of  the 
upper  and  middle  slopes  gives  place  lower  down  to  semi-arid  conditions,  caused 
probably  by  tbe  warmth  of  the  land,  which  prevents  sufficient  cooling  of  the 
winds  to  produce  precipitation  until  the  summit  is  reached.    The  uninhabited 
character  of  the  region  traversed  is  due,  however,  not  to  climatic  conditions,  but  to 
the  tremendous  barriers  to  traffic  presented  by  the  topographical  features.    The 
paper  concludes  with  a  description  of  the  Cerro  Mercado,  a  hill  largely  made 
up  of  solid  iron  ore,  which  lies  a  little  to  the  north-east  of  Duraugo. 

The  Falkland  Islands  and  their  Stone>river8.— In  a  recent  number 

of  the  Memoirs  of  the  Manchester  Literary  and  Philosophical  Society  (vol.  48, 
part  3),  Mr.  Rupert  Yallentin  gives  some  notes  on  a  visit  to  the  Falkland  islands 
in  1 9GK),  chiefly  for  zoological  research,  with  the  results  of  which  the  greater  part 
of  the  paper  is  taken  up.    There  are,  however,  some  observations  of  geographical 
interest,  in  particular  on  the  mode  of  formation  of  the  stone-rivers  which  have 
engaged  the  attention  of  most  visitors  to  the  group.    Mr.  Yallentin  would  regard 
these  not  as  streams  of  debris  brought  down  from  the  hillsides,  but  as  portions  of 
the  general  substructure  of  the  islands  laid  bare  by  the  removal  of  the  peaty  soil 
with  which  it  is  elsewhere  covered.     The  stones,  in  his  opinion,  have  existed 
for  ages  in  their  present  positions,  vegetation  having  subsequently  spread  over  the 
land  owing  to  changes  of  climate.    He  says  that  on  diggiog  into  the  peaty  soil  at 
the  foot  of  every  stone-run,  rocks  identical  both  in  form  and  structure  to  those 
already  exposed  can  be  uncovered,  while  a  stream  of  underground  water  can  be 
detected,  which  is  constantly  carrying  away  the  soiL    The  amount  of  soil  carried 
down  by  the  torrents  from  the  hillsides  after  a  heavy  rainfall  is  shown  by  the  depth 
of  mud  in  the  various  creeks  and  harbours.    The  islets  of  vegetation  to  be  found 
in  all  stages  of  formation  in  every  stone-run,  of  which  excellent  photographic  illus- 
trations are  given,  are  regarded  as  remnants  of  the  former  coating  of  vegetation. 
Among  other  localities,  Mr.  Yallentin  visited  Roy  cove  in  the  West  Falklands, 
where  he  found  the  scenery  and  vegetation  far  more  attractive  than  in  the  neigh- 
bourhood of  Port  Stanley,  the  high  grass  and  higher  Fachina  bushes  (Ghilabothrium) 
giving  an  agreeable  finish  to  the  landscape.     On  some  small  islands  the  tussao 
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fonned  a  high  and  dense  growth.  The  sides  of  all  the  estuaries  and  ooyes  in 
this  part  of  the  group  are  almost  fringed  with  the  beautiful  and  fragrant  Falkland 
box  (Veronica  decusaata),  which  is  used  as  a  sheltering  hedge  in  many  of  the 
gardens.  Ferns,  including  a  pretty  tree-fern  (Oleichenia\  were  also  seen.  The 
bog-balsam  {Bolar  gleharia),  though  still  very  common,  does  not  attain  the  size  it 
formerly  did,  owing  to  the  trampling  of  sheep,  which  bruises  the  Lard  exterior  and 
canats  rapid  decay.  Mr.  Yallentin  gives  an  interesting  aooount  of  the  penguin 
rookeries,  and  adds  a  list  of  the  fauna,  mainly  consisting  of  birds.  His  inquiries 
aa  to  the  now  extinct  Falkland  island  wolf  led  him  to  believe  that  this  animal 
possessed  a  social  habit. 

AVSTBALABIA. 

Qneensland  Farming  Indnstries. — ^The  Goyemment  statistician's  report 
on  the  agriculture  of  Queensland  shows  that  on  December  31, 1903,  there  were  de- 
pastured in  the  state  401,984  horses,  an  increase  on  1902  of  2862 ;  2,481,717  cattle, 
a  decrease  on  1902  of  61,754 ;  8,392,044  sheep,  an  increase  on  1902  of  1,178,059 ; 
117,563  pigs,  an  increase  on  1902  of  40,351.  Within  the  last  decade  there  is  a 
remarkable  decrease  in  the  number  of  cattle  and  sheep.  Whereas  in  1894  there 
were  7,012,997  cattle,  in  1903  there  were  only  2,481,717,  a  decrease  of  65  per  cent. 
Sheep,  too,  have  decreased  from  19,587,691  in  1894  to  8,392,044  in  1903,  or  57  per 
cent.  Though  its  climate  and  pastures  are  admirably  fitted  for  horse-breeding, 
Queensland  has  as  yet  little  proSted  by  this  fact.  During  the  Boer  war  in  1901 
and  1902,  20,000  horses  were  with  difficulty  supplied  to  Africa,  and  these  mobtly 
not  of  a  creditable  type.  Upwards  of  three-fourths  of  the  cattle  are  held,  in 
herds  of  not  less  than  300  in  number,  by  4  per  cent,  of  the  total  number  of  owners, 
which  reaches  23,610.  The  8,392,044  sheep  returned  for  1903  were,  on  the  other 
hand,  owned  by  only  1914  persons.  Of  these  5,097,247  were  owned  by  115 
persons,  giving  to  each  44,324  sheep,  but  for  a  number  of  years  sheep-farming  has 
been  tending  in  the  direction  of  smaller  flocks  and  holdings.  In  1894  the  average 
number  of  sheep  to  each  owner  was  12,366,  and  in  eight  to  nine  years  this  figure 
dwindled  to  one-third.  Taking  ten  head  of  sheep  as  equivalent  to  one  horse  or 
head  of  cattle,  the  total  number  of  horses,  cattle,  and  sheep  in  Queensland  in  1903 
leave  66  sheep  or  their  equivalent  to  each  square  mile,  and  72  to  each  inhabitant. 
The  total  export  of  wool,  scoured  and  greasy,  in  1903  amounted  to  34,979,070  lbs., 
of  the  value  of  £1,883,752,  an  increase  on  1902  by  5,124,496  lbs.,  valued  at 
£672,826.  Of  the  exported  products  of  the  stete,  totalUng  £9,087,874,  the 
pastoral  products  were  valued  at  £4,221,780,  or  46  per  cent  of  the  whole.  In 
1903  there  were  18,750,604  gallons  of  milk  dealt  with  for  conversion  into  butter, 
against  13,787,175  gallons  so  used  in  1902.  In  1903  the  land  under  cultivation 
comprised  621,693  acroF,  of  which  566,589  were  under  crop.  Passing  by  1902  as  a 
year  of  drought,  the  figures  in  1901  were  507,317  acres  under  cultivation,  and 
483,460  acres  under  crop.  The  quantity  of  cultivated  land  to  which  water  was 
artificially  applied  was,  in  1903,  14,786  acres  against  14,344  in  1902.  The  report 
gives  satisfactory  returns  of  the  com  crops,  and  those  of  sugar,  coffee,  pumpkins, 
fruit,  vines,  etc. 

The  Dutch  Expedition  to  New  Guinea.— An  important  expedition  for  the 

purpose  of  exploring  the  interior  of  Dutch  New  Guinea,  organized  under  the 
auspices  of  the  Netherlands  Geographical  Society,  started  early  in  1901  for 
the  scene  of  its  labours,  and  some  account  of  its  proceedings  down  to  June  18  last 
has  been  given  by  Mr.  J.  W.  Ijzerraan  in  the  Tijdschrift  of  the  Society  above 
mentioned  (1904,  No.  5).  The  leader  is  Mr.  R.  Posthumus  Meyjes,  who  has  with 
him  various  assistants,  including  Dr.  Koch  as  natural  history  collector.  On  the 
No.  L— January,  1905.]  " 
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way  out  to  the  East,  Mr.  Meyjes  stopped  at  Florence,  where  he  met  and  consulted 
wiUi  Sir  W.  MacQregor,  the  naturalist  travellers  Beccari  and  Loria,  and  Prof. 
Giglioli.  After  the  arrival  at  Batavia,  some  time  was  taken  up  in  preparations, 
including  arrangements  for  coolies,  military  escort,  and  so  forth.  Aniving  at 
Meranke  (New  Guinea)  on  April  5,  Mr.  Meyjes  did  some  preliminary  work  in 
the  way  of  surveys  and  observations  on  the  south  coast  of  New  Guinea,  making 
a  trip  also  to  Thursday  island  in  order  to  connect  his  surveys  with  previously 
fixed  positions.  During  tbe  voyage  along  the  coast  he  was  gratified  with  an 
unusually  clear  view  of  the  mountain  range,  the  exploration  of  which  is  one  of 
the  objects  of  his  expedition.  It  seems  to  have  left  no  room  for  doubt  that  a 
part,  at  least,  of  the  range — that  north  of  Pisang  bay — is  snow-clad.  One  peak 
appeared  to  be  entirely  white,  with  streaks  of  snow  as  if  surrounded  by  glaciers. 
During  an  investigation  of  the  coast  east  of  Puriri  a  river  was  discovered — the 
Tania  or  IJtakwa  (possibly  that  marked  on  the  map  as  the  false  Utanata),  the 
entrance  to  which  seemed  to  be  more  practicable  than  of  most,  probably  allowing 
the  passage  of  a  vessel  drawing  11  or  12  feet  at  high  water  and  in  calm  weather. 
It  was  hoped  that  this  river  might  afford  a  means  of  penetrating  inland.  Further 
east  there  were  many  river  mouths,  broad  but  shallow,  forming  apparently  a  great 
delta.  At  the  date  of  his  last  letter,  Mr.  Meyjes  had  returned  to  Surabaya  and 
Batavia  to  make  the  final  arrangements  for  the  main  expedition. 

FOLAX  BSGIOn. 

Proposed  Soientifio  Station  in  West  Greenland.— Mr.  Morten  P.  Porslld, 

assistant  in  the  Botanical  Garden  at  Gopenhageo,  has  proposed  that  a  permanent 
scientific  station  should  be  established  in  West  Greenland,  preferably  on  the  south 
coast  of  Disco.  Mr.  Porsild  took  part  in  the  Steenstrup  expedition  to  West  Green- 
land in  1898  as  botanist.  He  published  the  botanical  results  (Meddddser  om 
Oreetdand,  part  25),  and  again  visited  Greenland  in  1902.  His  view  that  a  fixed 
biological  observatory  is  necessary  to  secure  completely  satisfactory  results  may  be 
accepted.  For  one  thing,  remains  of  plant  life  might  be  discovered  which  would 
throw  light  on  the  history  of  the  Greenland  flora  from  remote  times.  Many 
other  questions  bearing  on  Arctic  geography  and  geographical  distribution  might 
be  solved  by  patient  research  from  a  fixed  station  in  Greenland  properly  equipped. 
It  is  to  be  hoped  that  Mr.  Porsild  may  be  successful  in  obtaining  the  necessary 
funds  for  such  a  laudable  undertaking. 

Antarctic  KedallistS  of  the  E.G.S. — ^A  list  has  been  compiled  by  the 
President  of  all  the  recipients  of  medals  and  other  awards  given  by  the  Society  for 
Antarctic  exploration.  It  has  been  bound  and  placed  in  the  library,  where  it  will 
be  available  for  reference.  Naturally  the  bulk  of  the  compilation  has  to  do  with 
the  recent  Antarctic  expedition,  the  names  of  all  the  ofiicers,  members  of  the 
Bci^tific  st^,  and  men  being  chronicled,  with  a  statement  of  the  total  amount  of 
sledge-travelling  accomplished  by  each,  as  well  as  of  the  longest  continuous  sledge 
journey.  The  earlier  awards  are  eight  in  number,  the  recipients  being  Captain 
John  Biscoe,  Sir  James  Ross,  Sir  Jo&eph  Hooker,  Captain  Charles  Wilkes,  Captain 
C.  A.  Larsen,  M.  H.  Ar9towski,  Captain  W.  Colbeck,  and  Mr.  L.  C.  Bemacchi,  the 
last  two  having  received  grants  in  1901  for  their  work  with  the  Newnes  Expedition. 

eSVSBAL. 

The  Wak-wak  Islands  of  the  Arab  Gtoographers.— M.  Gabriel  Ferrand 

discusses  the  identification  of  the  Wak-wak  islands  of  Al  Hamdani,  Ibn  Khordad- 
beh,  Masudi,  and  other  Arab  geographers,  in  a  recent  number  of  the  Journal 
AsicUique  (vol.  8,  No.  3,  1904).       The  first-named  distinguishes  the  Wak-wak 
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iBkndfl  of  China  from  those  of  the  south,  and  the  former  have  heen  shown  with 
reason  hy  Mr.  J.  de  Ooeje,  in  an  appendix  to  the  '  Book  of  the  Marvels  of  India 
(Leyden,  188d-86),  to  represent  Japan.  Definite  statements  as  to  the  position  of 
the  Wak*wak  islands  of  the  south  are  made  only  hy  Masudi  and  his  oopyists^  who 
associate  them  with  Sofala  and  Zanguehar,  and  say  that  as  the  country  of  Sila 
(Japan)  forms  the  limit  of  the  Chinese  sea,  so  the  Wak-wak  country  is  the  furthest 
hound  of  the  Sea  of  Zeoj.  Vague  attemptslhaye  been  made  to  identify  this  country 
either  with  the  Seychelles  or  some  other  islands  off  the  east  coast  of  Africa,  or  even 
with  the  district  of  Ugogo  inland  from  Zanzibar.  M.  Ferrand  holds  that  it  can  only 
represent  Madagascar,  and  gives  two  possible  explanations  of  the  name  consistent 
with  this  identification.  The  first  is  from  the  Malagasy  word  vahuaka^  in  con- 
stant use  in  the  senses  of  ^  kingdom,"  '*  subjects,"  "  people,"  etc. ;  the  second  from 
the  Malagasy  name  of  the  Pandanus  utilis  (  Vakua),  He  iDclines  to  the  latter,  as 
suppljing  some  clue  to  the  story  of  the  marvellous  tree  of  the  Wak-wak  country 
related  in  the  '  Marvels  of  India/  the  fruit  of  which  resembled  the  head  of  a  woman 
suspended  by  the  hair,  and  when  ripe  emitted  the  sound  of  *^  wak-wak."  The 
supposed  existence  of  two  distinct  groups  of  islands  bearing  the  same  name,  in 
such  widely  separated  quarters  as  Japan  and  Madagascar,  he  attributes  to  the 
influence  of  the  Ptolemaic  idea  cf  a  cloeed  Indian  ocean,  also  suggesting  that  the 
similarity  between  the  Malagasy  word  Vakua  and  the  ancient  Chinese  name  for 
Japan,  Wo-kwok,  may  have  led  to  the  transference  of  the  Malagasy  legend  to 
Japan.  Attention  is  also  called  to  the  Swahili  name  for  Madagafacar,  Buki,  which 
cannot  be  derived  from  any  Bantu  root.  M.  Ferrand  says  that  if  his  theory  is 
accepted,  it  will  be  necessary  to  revise  the  currently  accepted  Arab  geography  in 
other  points  also. 

The  Explorers'  Club.— The  first  general  meeting  of  **  The  Explorers'  Club," 
a  recent  organization  to  further  general  exploration,  was  held  in  New  York  City 
on  November  12.  The  club  was  organized  last  spring  by  about  fifty  persons,  and 
at  the  meeting  on  November  12,  General  A.  W.  Greely  was  elected  the  club's 
President  for  the  ensuing  year.  The  club  has  for  one  of  its  objects  to  bring  the 
achievements  of  explorers  to  the  atlention  of  the  public,  and  to  secure  public 
interest  and  co-operation  therein.  It  will  maintain  headquarters  la  New  York 
City,  where  the  members  can  meet  for  social  purposefi,  and  where  receptions  can 
be  tendered  to  explorers  on  their  return  from  notable  expeditions,  and  to  foreign 
explorers  of  distinction  visiting  the  United  States.  An  exploration  fund  will  be 
inaugurated,  while  illustrated  lectures  will  be  given  from  time  to  time  at  the  club's 
headquarters.  Following  the  business  meeting,  a  banquet  was  served  to  sixty 
members  and  guests,  among  whom  wore,  besides  General  Greely,  who  presided ; 
Dr.  A.  F.  Bandelier;  Commander  Robert  E.  Peary,  u.s.n.  ;  General  Henry  T. 
Allen,  n.Bjk.;  Dr.  Carl  Lumholtz;  Count  Joachim  von  Pfeil;  Dr.  F.  A.  Cook; 
Colonel  David  L.  Brainard,  u.8.a. ;  Mr.  Caspar  Whitney;  Mr.  Frederic  Palmer; 
Mr.  Bichard  Harding  Davis ;  Dr.  Nathaniel  L.  Britton  ;  Mr.  Henry  Collins  Walsh  ; 
Dr.  Donaldson  Smith ;  Mr.  Henry  Biederbick ;  Major  W.  R.  Abercrombie ;  General 
Frederick  Funston,  u.s.a.  ;  George  Bird  Grinnell  ;  Mr.  F.  S.  Dellenbaugh ; 
Mr.  Henry  G.  Bryant ;  Mr.  Oscar  F.  Crosby ;  Dr.  William  H.  Furness ;  Mr.  Alfred 
C.  Harrison,  jun. ;  Dr.  H.  M.  Hiller ;  Mr.  Henry  C.  Mercer.  Interesting  remarks 
were  made  by  Dr.  Bandelier  on  his  recent  travels  in  Bolivia  and  the  Andes;  by 
Count  von  Pfeil  on  his  recent  visit  to  the  interior  of  Morocco ;  by  Dr.  Cook  on 
Antaictica;  by  Mr.  Frederic  Palmer,  war  correspondent,  on  the  operations  of  the 
contending  armies  in  Manchuria,  which  he  witnessed  until  October  1 ;  and  by 
Mr.  Henry  Collins  Walsh,  secretary  of  the  club. 
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OBITUABT. 


Lord  Norfhbrook. 

Although  rather  a  statesman  than  a  geographer,  the  late  Earl  of  Northbrook» 
whose  death  occurred  on  November  15, 1904,  was  intimately  connected  with  our 
Society,  not  only  by  membership  lasting  a  quarter  of  a  century,  but  by  his  tenure 
of  the  office  of  President  at  the  yery  beginning  of  that  period.  This  was  in  1879- 
80,  the  year  previous  to  his  joining  Mr.  Gladstone's  second  administration  as 
First  Lord  of  Ihe  Admiralty,  to  which  circumstance,  and  to  the  calls  thus  made 
upon  him  by  the  public  seryice,  was  alone  due  the  comparatively  short  period 
during  which  he  retained  the  office.  Sliort  though  it  was,  it  was  sufficient  to  prove 
his  eminent  qualifications  for  the  task  of  presiding  over  the  Society's  meetings,  at 
a  time  when  the  geography  of  the  Indian  frontiers  was  a  subject  of  frequent  dis- 
cussion, and  when  his  wide  experience  of  Eastern  affairs,  gained  as  Viceroy  of 
India,  thus  proved  of  especial  value.  In  the  social  side  of  its  activity,  the  Society 
likewise  found  in  Lord  Northbrook  an  excellent  head,  and  to  his  urbanity  and 
open-hearted  hospitality  a  considerable  portion  of  the  success  attending  his  year  of 
office  was  no  doubt  due. 

This  is  not  the  place  to  enter  into  a  minute  account  of  Lord  Northbrook's 
public  services,  which  have  been  adequately  dealt  with  by  the  public  press.  The 
family  of  Baring,  of  wbich  Thomas  GFeorge,  second  Baron  and  first  Earl  of  North- 
brook,  was  the  distioguished  head,  migrated  to  this  country  from  Bremen  early  in 
the  eighteenth  century,  and  soon  made  its  mark  for  the  business  capacity  which 
has  characterized  so  many  of  its  members,  and  which  during  two  generations  was 
placed  at  the  disposal  of  the  East  India  Company.  The  father  of  the  late  earl  was 
Sir  Francis  Baring,  who,  after  a  long  period  of  public  service,  became  first  Baron 
Northbrook  in  1866.  Born  in  1826,  the  earl,  after  graduating  with  classical 
honours  at  Oxford,  served  his  apprenticeship  in  public  affairs  as  private  secretary 
to  various  heads  of  Government  Departments,  and  entering  Parliament  in  1857, 
took  office  himself,  first  as  a  Lord  of  the  Admiralty,  next  as  Under-Secretary  of 
State  for  India,  and  soon  afterwards  as  Under-Secretary  for  War.  In  1872  he 
succeeded  the  murdered  Lord  Mayo  as  Viceroy  of  India,  his  four  years'  tenure  of 
which  office  was  marked  by  a  cordial  sympathy  with  the  feelings  and  aspirations 
of  the  Indian  people,  by  useful  reforms  in  the  region  of  finance,  and  by  the  success- 
ful fight  which  he  maintained  against  the  horrors  of  famine  in  Bengal.  The  period 
was  on  the  whole  one  of  quiet  and  unsensational  progress,  and  the  chief  public 
event  was  the  successful  visit  of  the  Prince  of  Wales  to  India  in  1876.  Lord  North- 
brook left  behind  him  in  India  many  kindly  memories,  and  his  administration  was 
certainly  a  beneficial  one  to  the  people  at  large,  and  tended  to  draw  rulers  and 
ruled  into  closer  and  more  harmonious  relations. 

After  his  return  to  this  country.  Lord  Northbrook  remained  out  of  office  until 

the  return  of  his  party  to  power  as  the  result  of  the  general  election  of  1880 

when,  as  already  stated,   he  became  First  Lord  of  the  Admiralty,  under  Mr. 

Gladstone.    It  was  while  holding  this  office  that  he  was  sent  out,  in  1884,  as  High 

Commissioner,  to  inquire  into  the  financial  position  in  Egypt,  and  that  the  advice 

which  he  gave  in  this  capacity  led  to  no  practical  result  must  be  ascribed  to  the 

international  fetters  which  hampered  all  true  progress,  and  from  which  the  country 

baa  only  lately  been  freed  as  the  result  of  the  Anglo-French  convention  of  1904. 

Lord  Northbrook's  public  career  came  virtually  to  an  end  with  the  political  up- 

•lMi|V|il^f;1886,  in  which  he  ranged  himself  on  the  side  of  the  Unionists. 
••  •  •  •   • 
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Lord  Northbrook  took  to  the  end  a  lively  interest  in  the  affairs  of  Hampshire, 
in  which  his  country  seat  was  situated,  being  Lord-Lieutenant  of  the  county,  and 
chairman  of  the  County  Council  as  well  as  of  its  Education  Committee. 


Dr.  Emil  Schlagintweit. 

The  well-known  writer  on  Eastern  subjects,  Dr.  Emil  Schlagintweit,  died  on 
October  29  last,  at  the  age  of  69  years.  He  was  the  youngest  of  four  brothers,  of 
whom  the  three  elder,  Herrmann,  Adolf,  and  Robert  Schlagintweit,  are  so  well 
known  to  geographers  for  their  important  researches  in  the  Himalayas  and  adjacent 
regions,  carried  out  about  the  middle  of  the  last  century  under  the  auspices  of  the 
Indian  Government.  The  fourth  brother,  Emil,  who,  as  we  learnt  from  a  short 
notice  in  Globus  (vol.  86,  No.  20),  was  born  in  Munich  in  1835,  had  bis  attention 
turned  to  things  Eastern,  and  especially  to  the  history  and  literature  of  Tibet,  as 
a  result  of  his  brothers*  researches,  and  his  close  study  of  these  subjects  had  its 
outcome  in  several  important  works,  which  appeared  between  1863  and  1896. 
Another  and  more  popular,  though  a  careful  and  accurate  work,  was  his  '  Indie 
in  Wort  und  Bild,'  which  originally  appeared  in  1880-81,  a  second  edition  being 
called  for  in  1890.  Dr.  Schlagiutweit  several  times  took  part  io  the  controversy 
regarding  the  snow-peaks  visible  from  Khatmandu,  holding  that  the  Gaurisankar 
of  his  brother  Herrmann  was  identical  with  the  Mount  Everest  of  the  Indian 
Survey  Department. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1904-1905. 

Second  Meeting,    November   21,    1904. — Sir    Clements   Markham,   k.c.b., 

in  the  Chair. 

Elections. — Robert  a  Ababrelton ;  George  Frederick  Andrews ;  Bear- Admiral 
Charles  Arbuthnot;  Oliver  Bainbridge ;  Sir  Alexander  Baird,  Bart,;  J,  Benson 
(6th  Fusiliers);  Arthur  Boake ;  John  Buchan;  Charles  Oerald  Bush;  Henry 
Adolph  Bush ;  Rev.  S,  R,  Cambie ;  Luigi  Camera ;  John  Campbell ;  Edmund 
Drinhoater  Carver;  Cyril  Claridge  Chambers;  B,  P,  Chamley ;  Lieut.  Sydney 
Herbert  Charrington  (ITie  King's  Hussars);  Commander  Louis  Wentworth  P,  Chet- 
wynd,  R,N.;  Charlts  A,  Clark  (late  Lieut.,  U.S,A,) ;  Captain  Frederick  Laurence 
Stanley  Clarke  (30th  Puryabis);  Frank  Benedict  Cleland ;  G.  R.  Clerk;  Lieut. 
Edward  Clive  Coates  (15th  Hussars) ;  Charles  Curtis  Craig,  M,P. ;  Eliot  Crawshay- 
Williams  {late  Royal  Field  Artillery) ;  William  Penn  Cressen ;  Alfred  Herbert 
Crook  {Queen's  College^  Hong  Kong) ;  George  Crowther ;  Major- General  James 
Turner  Cummins^  C,B, ;  Thomas  Kirkman  Dealy ;  Robert  Paget  Dewhurst ;  Edwin 
8,  G.  Dottridge ;  John  Edwards  (South  African  College  School) ;  Captain  England, 
B.N. ;  Rupert  G.  England ;  C,  Reginald  Enock :  Patrick  Gibson ;  John  A.  Ley 
Greaves ;  Herbert  Guernsey ;  Captain  Clarence  Preston  Gunier,  R.E. ;  J.  G. 
Hamilton,  M,V,0,;  Frank  E.  Harvey ;  George  Leonard  Harvey,  C,E,;  Captain 
O,  J,  Henderson,  R,F,A. ;  James  Clement  Holden ;  Herbert  C.  Hoover ,  M,E, ; 
Hon.  Oliver  Howard ;  Edward  Hutchinson ;  Charles  Inglis  Hutton ;  James 
Thorburn  Irvine ;  Captain  Lionel  James  (4th  Co.,  London  L  Y.) ;  Lieut.  George 
WiUiam  Jenkins,  R.N.R.;  B,  H.  Jessen;  Joseph  Kennedy,  LCS.  (retired); 
Arthur  Laughton;  Alfred  Perkins  Memll;  John  Francis  Molyneux,  M.R.C.S.; 
R.  Hervey  de  Montmorency;  Benjamin  Henry  Hutton  Mundy;  Leonard  John 
Neiomarch ;  Captain  Francis  Charles  Methtien  Noel,  R,N. ;  John  Switzer  Owens ; 


102 


0800RAPHIGAL  LITEBATITBE  OF  THE  MOKTH. 


Lieut.' Colonel  Malcolm  Peake,  B,A.;  Prof,  Baphad  Wdler  Pumpdly;  John 
William  Eamshaw,  A.CP.;  Captain  Frederick  St.  George  Richy  B.N.;  Frank 
Slier  win  Richardson;  Reginald  A.  Roberts;  Rev.  Leonard  Robin;  Oeorge  H. 
Robinson;  Charles  Russell;  Wm.  Morris  Schlesinger  Sdwyn;  Captain  G.  C. 
Shakeley  (King's  R.R.  Corps);  Lieut.-Colonel  Robert  John  Simpson  (R.A.M.C.f 
C.M.G);  Sydney  Frank  Smith;  Frank  Spenlove-Spenlove ;  Dr.  J.  F.  Stewart; 
P,  C,  Anstruther  Stewart;  David  Croal  Thomson;  John  T.  Thomson;  Lieut. 
Frederick  Edward  Thornton  {Royal  Scots  Fusiliers);  George  Threlfall;  Ivon 
Tux/ord;  Major  John  Vans  Agnew  (Indian  Army);  Alban  Voigt;  Captain 
Thomas  Philip  Walker,  R.N.;  Ralph  Walter;  Francis  William  John  Webb; 
Lieut.  C.  D.  Webster  (Indian  Army);  Ijco  Weinihal;  Fleetwood  H.  Williams; 
Richard  Warner  WiUianu ;  George  Benton  Wilson;  Sidney  James  Woodhouse ; 
Colonel  William  Arthur  Young  (Commanding  2nd  Battalion  Royal  Scots  Fusiliers), 

HoKOBABT  Corresponding  Member. 
General  Manud  Reyes  (President  of  Colombia). 

The  Paper  read  was : — 

"  Etplorations  in  the  Western  Himalayas.*'    By  Dr.  Hunter  Workman. 


Third  Meeting,  December    12,    1904. — Coix)nel    G.    E.    Church,    Vice- 
President,  in  the  Chair. 

Elections. — Captain  W.  J.B.AUen^  B.F.A. ;  Alexander  Begg ;  Captain  L.  E. 
Anstcy  Bennett  (Pa^eVs  Horse);  Frank  P.  Clark;  Bev.  W.  H.  Wurdle  Cooper, 
M.A. ;  Alexander  Frederick  Fdlowes ;  Henry  Aylmer  Humphreys ;  General  Sir 
Archibald  Hunter,  K.C.B. ;  Jules  Joseph  Georges  Lionnct ;  Edward  Lunn ;  Bertie 
Pardoe  Thomas;  David  William  Middleton  Thompson;  Maximilian  John 
LvAwick  Weston ;  Charles  Wibberley. 

The  paper  read  was : — 

"  Explorations  in  Bolivia."    By  Dr.  H.  Hock. 
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Additiona  to  tie  Librartf, 
By  SDWABD  KBAWOOD,  MJL,  Librarian,  R.a.8. 

The  following  abbroyiations  of  noons  and  the  adjectiyes  derived  from  them  are 
employed  to  indicate  the  sonroe  of  articles  from  other  pnblioations.  Oeographioal 
names  are  in  each  case  written  in  ftdl  :— 


A.  s  Academy,  Academie,  aVaj^iwiIa. 
Abh.  as  Abhandlnngen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bnlletin,  BoUettmo,  Boletim. 
Gol.  =  Colonies. 

Oom.  =  Ck>mmeroe. 

O.  B.  =  Gomptes  Bendni. 

E.  s  Brdkunde. 

0.  =  Geography,  G^graphie,  G^grafla. 
Ges.  =  G^sellschaft. 

1.  s=  Institute,  Institntion. 
Is.  s  Izvestiya. 

J.  s  Jonmal. 

Jb.  =  Jahrbnch. 

k.  Q.  k.  =  kaiserlioh  nnd  kdniglioh. 

M.  s  MittflOoBgeii. 


Hag.  =  Magarine. 

Mem.  (m^m.)  =  Memoirs,  M6noires. 

Met.  Om^t.)  =  Meteorological,  etc. 

P.  =  Proceedings. 

R.  =  Boyal. 

Rev.  (Biv.)  =  Review,  Bevne,  Bivista. 

8.  =  Society,  Soci€t^,  Selsk^b. 

So.  =  Scienoe(8). 

Sitsb.  =  Sitxnngsbericht 

T.  =  Transactions. 

Ts.  =  Tydschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Yerhandlnngen. 

W.  =  Wissenschaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  ZapiskL 
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Ob  aooGfiDit  of  the  ambiffidty  of  the  worda  ooiavOt  quarto^  eto.,  the  die  of  booki  Ib 
the  list  below  Ib  denoted  by  &e  length  and  breadth  of  the  oow  in  inchee  to  the  neaieit 
hftlf-inoh.    The  aiie  of  the  Jonmai  is  10x6). 

A  MleetioB  of  the  workf  in  thif  liit  will  be  noticed  eliewhere  in  the  *<  JonrnaL" 

BITBOFI. 

Alps— Plant-life.  Schreeter. 

Da8  Pflanzenleben  der  Alpen.  Eine  Schilderung  der  Hochgebirpsflora.  Von  Dr.  C. 
Schroeter.  Erate  Lieferung.  Zurich  :  A.  RansteiD,  1904.  Size  9}  X  6),  pp.  124. 
Map$  and  lUustrcUwru.    Pries  3«. 

To  be  completed  in  four  parts.  The  work  will  have  a  distinct  bearing  on  geography, 
as  it  discoBses  the  relation  of  the  plant-life  to  oxtornal  factors. 

Austria — Olimatography.  Eann. 

Klimatographie  von  Osterreich.  Ileransgepoben  von  der  Direktion  der  K.K. 
Zentralanstalt  fiir  Meteorologie  und  Geodynamik.  I.  KlimRtographie  von  Nieder- 
iiaterreich.  Von  J.  Hann.  Wien  :  W.  Braumuller,  1904.  Size  llj  x  7J,  pp.  104. 
Map,    Pre$erUed  by  the  K.K.  ZentralaruUdt  fur  Meieorologie, 

Tills  will  be  noticed  elsewhere. 

Austria— Henegonna.     La  O.,  B.8.0.  Pari$  10  (1904) :  109-114.  Uloy. 

Anthropog^gniphie  de  rilerzcgovine.     Par  Dr.  L.  Laloy. 

Balkan  Peninsula.  M^n.  S.G.  Geneve  43  (1904) :  1-93.  PitUrd. 

Ethnologie  de  la  P^ninsule  des  Balkans.     Par  Dr.  E.  Pittard.     With  Plales. 

Tranee— Gasoony.         E.G.  Jlut.  et  Descriptive  (1904) :  96-105.  Saint-Jours, 

n  n'existait  pas  de  bales  ouvertes  en  Gascogne.  Lcs  danos  n*empi^taieot  pas. 
Par  M.  Saint-Jours. 

Franee— Landes.  B.S.G,  Com.  Bordeaux  30  (1904):  306-312.  BuiTault. 

A  propos  dos  origines  celtiqucs  et  pliocdcnnes  de  la  toponymie  lamlaise.  Par 
P.  Buffault. 

Germany.  /.  Manchester  G.8.  19  (1003)  :  125-150.  Mellor. 

The  Wendish  Baltic  Ports  of  the  Hanseatic  Leaguo.  By  E.  W.  Mellor,  j.p.  With 
Map  and  Illtutration$. 

Oermany.  

liandbuch  der  Wirtschaftskunde  Doutschlands.     Iloranspcfreben  im  Auftrage  des 
deutschen  Verbandes  fiir  das  KaufmiinniBclio  Uuterrichtswesen.     Viertor  Hand. 
Leipzig:  B.  G.  Teubner,  19()4.    Size  lOJ  xTJ,  pp.  vi.  and  748.     Map.    Price  18m. 
Presented  by  the  PMisher. 
The  first  three  volumes  were  noticed  in  the  Jonrmd  for  August,  1904,  p.  210. 

Hungary— Magyars.    Deut^rh.  Rund$c!iau  G.  26  (1904) :  490-494.  Praneft. 

Der  echte  Typos  der  Magyaren.    Von  R.  H.  Franc(?.     With  lUuttrationi. 
Italy— Bibliography.  Magistris. 

V.  CoDgresso  Geografico  Italiano.  Delia  necossitU  di  redigcre  la  "  Bibliojrrafia 
Geografica  della  Regiono  Italiana  '*  per  il  Secolo  XIX.  Kelazione  di  L.  F.  de 
Magistris.    Size  9J  x  6},  pp.  6.    Presented  by  Prof.  G.  Cora. 

Italy— Bolsena.  B.S.G.  Italiana  5  (1904):  407-423.  Palsoo. 

La  Stazione  Limnologica  di  Bolsena.  Comunicazionc  del  Prof.  L.  Palazzo.  With 
lUu9iration$. 

See  note  in  the  October  number  (p.  476). 

Italy — Campania.  Porena. 

Filippo  Porena.  Campania  Felix  !  Dono  del  V.  Congrosso  Geojrrafico  Italiano. 
Napoli,  1904.    Size  10  x  7,  pp.  24.     Map.    Presented  by  Prof.  G.  Cora. 

Italy — Oeographieal  Manuseripts,  ete.  BertaeehL 

V.  Oongresso  Geograflco  Italiano.  Delia  NecossiUv  di  riprendero  c  integrare 
I'elenco  iniiiale  del  Narducci  sulle  opere  geograficho  manosoritte  o  snlle  piu  rare  a 
stampa  esistenti  nolle  Biblioteche  del  llegno.  Relaziono  del  Prof.  0.  Bcrtaochi. 
Size  9i  X  6,  pp.  6.    Presented  by  Prof.  G,  Cora. 
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Italy— BieUy—Btna.    Popular  Set,  Monthly  66  (1904) :  452-456.  SaitBUUi. 

A  Second  Gentnry  Gritioism  of  Virgil's  Etna.    By  Dr.  G.  B.  Eastman. 

Beprodnoes  the  passages  in  which  Anlos  Gellins  records  the  criticism  of  Yirgirs 
verses  on  Etna  by  the  philosopher  Favorinns. 

Italy— «ieily— Etna.  FlatanU. 

Su  un  moto  differenziale  della  spiaggia  orientale  dell*  Etna.  Prof.  G.  Platania. 
Size  9}  X  6^,  pp.  4.    Presented  hy  Prof.  O.  Cora. 

lUly— «idly— Sain.  Eredu. 

Sulla  distribnzione  della  pioggia  in  Sicilia.  Not  a  del  Dottor  F.  Eredia.  Size 
9J  X  6],  pp.  8.    Presented  by  Prof,  O.  Cora. 

Italy— Solfatara.  G.  ^set^er  5  (1904):  145-150.  Filek. 

Die  Solfatara.    Eine  geographische  Stndie.    Yon  Dr.  E.  v.  Filek. 

Italy— Tnseany.  Hawlatt. 

The  Road  in  Tuscany.  A  Commentary.  By  M.  Hewlett.  2  toIs.  London : 
Maomillan  &  Co.,  1904.  Size  8  x  5|,  pp.  (vol.  i.)  xiT.  and  384 ;  (vol.  ii.)  ziv. 
and  376.    lUtutrationa,    Prioe2U.net.    Presented  by  the  PMUhers. 

This  book  seems  well  qualified  to  be,  as  its  author  intends,  a  companion  of  Tuscan 
travel.  Arranged  somewnat  in  the  fashion  of  the  old  road-books,  its  aim  throughout 
has  been  to  give  prominence  to  the  people  of  the  country,  as  its  best  product,  and 
themselves  the  producers  of  all  that  is  of  interest  in  the  way  of  history,  art,  and 
institutions. 

Xeditarranean.  Petermanns  M.  60  (1904) :  174-176.  Fischer. 

Aufgaben  und  Strcitfragcn  der  Landerkunde  des  Mittelmeergebiets.  Yon  Prof. 
Dr.  T.  Fischer. 

North  Bea— Kattegat.  K.  Svensk.  Vet.-A.  Handl.  88  (No.  2)  (1904) :  pp.  30.  Cronander. 
Om  Ytstrom  och  Bottonstrom  i  Kattegatt.    Af  A.  W.  Cronander. 
On  the  surface  and  bottom  currents  in  the  Kattegat. 

Norway— Biingi-glaeier.    Nartike  0.8.  Aarbog  14  (1902-3) :  119-124.  Bausch. 

Biingsbraeen.    Af  Dr.  Hans  Beusch.    Illustrations. 
Cf.  note  in  the  November  number  (p.  595). 

Spain.  B.8.0.  LilU  42  (1904) :  5-47.  EusUche. 

En  Andalousie.    Par  le  Dr.  G.  Eustache.     With  Map  and  Illustrations. 

Sweden.  K.  Svensk.  Vet.-A.  Handl  88  (No.  1)  (1904) :  pp.  94.  Hamberg. 

Die  Sommemachtfroste  in  Schweden,  1871-1900.  Yon  H.  E.  Hamberg.  With 
Maps  and  Diagrams. 

Switierland— Jnra.  BoUier. 

Dr.  Louis  BoUier,  in  Verbindung  mit  Prof.  Dr.  P.  Jacoard  u.  Prof.  Dr.  P. 
Godet  Das  Schweizerische  Juragebirge.  Deutscb  von  H.  Brunner.  (Sonderab- 
drnok  aus  dem  '*  Geographische n  Lexikon  der  Schweiz.")  Neuenburg:  Gebr. 
Attinger,  1903.    Size  12  x  7J,  pp.  40.    Illustrations. 

Switzerland— Lake  of  Geneya.  Forel. 

Prof.  Dr.  F.  A.  Forel.  Der  Genfersee.  Deutsch  von  H.  Brunner.  (Sonderab- 
druck  aus  dem  ** Geographischen  Lexikon  der  Schweiz.*')  Neuenburg:  Gebr. 
AttlDger,  1903.    Size  11  x  7i,  pp.  10.    Map  and  Illustrations. 

Switzerland— Lucerne  Glaoior.    /.  of  T.  Victoria  I.  86  (1904) :  286-296.  Hull. 

Notes  on  the  Thickness  of  the  Lucerne  Glacier  of  the  Post-Pliocene  Period  By 
Prof.  E.  Hull.     With  Plate.    Also  separate  copy,  presented  by  the  Author. 

United  Kingdom.  J.  of  T.  Victoria  I.  86  (1904) :  175-196.  HuU. 

On  the  Age  of  the  last  Uprise  of  the  British  Isles.    By  Prof.  E.  Hull.     WUh  Map. 

Unitod  Kingdom— Bognor.  Morris. 

Bognor  as  a  Health  Besori  By  Dr.  H.  C.  L.  Morris.  Bognor :  Webster  &  Webb, 
1904.    Size  7|  x  5,  pp.  82.    Presented  by  (he  Author. 

Uaited  Kingdom— Coasts.  

British  Association  for  the  Advancement  of  Science.  Southport  Meeting,  1903. 
Beport  on  Observations  on  Changes  in  the  Sea  Coast  of  the  United  Kingdom. 
Londcm :  Offices  of  the  Association,  1904.    Size  8}  x  5},  pp.  24.    Map. 

The  observations  so  far  collected  are  here  tabulated  by  Mr.  J.  Parkinson. 
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ViiM  KiBgdoa— Derott.  Uiihtr. 

The  Geology  of  the  country  around  Kingshridse  and  Baloombe.  (Explanation 
of  Sheets  355  and  856.)  By  W.  A.  £.  Ussher.  (Memoirs  of  the  Geological  SurTcy. 
England  and  Wales,  355  and  356.)  London :  E.  Stanford,  1901.  Size  9}  x  6, 
pp.  82.    lUwtratums,    Pnee  U.  6d. 

United  Kingdom— Gazetteer.  Bartholomew. 

The  Survey  Gazetteer  of  the  British  Isles,  Topographical,  Statistical,  and  Coin- 
meroial.  Compiled  from  the  1901  census  and  the  latest  official  returns.  Edited 
hy  J.  G.  Bartholomew.  With  Appendices  and  Special  Maps.  London :  G. 
Newnes,  1904.  Size  10}  x  7},  pp  928.  Maps  and  Plans,  Price  {cHoth)  lis,  64. 
net ;  hajf-mnroeeoy  2 Is.  net.     Txco  copies,  presented  by  the  Editor  and  PMisher. 

United  Kingdom— Lancashire.  Tait. 

Mediseval  Manchester  and  the  Beginnings  of  Lancashire.  By  J.  Tait.  Man- 
chester: The  UniTcrsity  Press;  I^ndon:  Sherratt  &  Uughes.  1904.  Size  9| 
X  6,  pp.  z.  and  212.  Frontispiece  and  Maps.  Price  Is.  6d.  net.  Presented  hy  the 
Publishers. 

The  standpoint  in  this  book  is  almost  purely  historical,  and  there  U  no  attempt  to 
illustrate  the  influence  of  geographical  factors  on  the  course  of  the  history.  The  study 
is,  however,  of  value  as  the  first  attempt  to  discuss  in  a  systematic  way  the  problems 
connected  with  the  origins  of  Manchester  and  the  gradual  process  by  which  Lancashire 
attained  the  position  of  a  recognized  administrative  county. 

United  Kingdom— London.  Ordish. 

London  Topographical  Record,  Illustrated,  including  tbe  Fourth  Annual  Report 
of  the  London  Topographical  Society.    Edited  by  T.  Fairman  Ordish.    Office  of 
the  London  Topographical  Society,  1903.    Size  9x6,  pp.  viii.  and  126.    Jttiw- 
trations.    Presented  by  the  London  Topographical  Society. 
Contains,  besides  many  details  on  the  old  topography  of  London,  an  article  on 
Norden  and  his  map  of  1593. 

United  Kingdom— London.  Price. 

The  Signs  of  Old  Lombard  Street.  By  F.  G.  Hilton  Price.  1887-1902.  London : 
The  LoMlenhall  Press :  Simpkin  &  Co.  Size  9x6,  pp.  208.  Plan  and  Illus- 
trations.   Presented  by  the  London  Topographical  Society. 

United  Kingdom— Scotland.  Watson. 

Place-Names  of  Ross  and  Cromarty.  By  W.  J.  Watson.  Inverness :  The  Northern 
Counties  Printing  and  Publishing  Co. ;  London :  D.  Nutt.  1904.  Size  9x6, 
pp.  Ixxxvi.  and  302. 

A  solid  piece  of  work,  based  on  careful  inquiry,  especial  care  having  been 
devoted  to  the  ascertainment  of  the  genuine  Gaelic  forms  of  names,  by  which,  the 
writer  claims,  the  task  is  raised  above  the  sphere  of  conjecture,  which  has  caused  much 
work  of  the  kind  to  lack  precision. 

United  Kingdom  -Surrey  and  Sussex.  Ward. 

Thorough  Guide  Series.  Surrey  [south  of  Epsom]  and  Sussex  [including  Ton- 
bridge  Wells].  By  C.  S.  Ward.  Third  Edition— Revised.  London:  Dulau  & 
Co.,  1904.  Size  6)  x  4},  pp.  xii.  and  172.  Maps  and  Plans.  Price  3s.  6d.  net. 
Presented  by  the  Publishers. 

This  new  edition  will  be  welcomed  by  the  increasing  number  of  Londoners  and 
others  who  appreciate  the  scenery  of  the  southern  counties. 

United  Kingdom— Wales.    Oeohg.  Mag.  1  (1904) :  504-505.  Greenly. 

The  Glaoiation  of  Holyhead  Mountain.    By  E.  Greenly. 

ASU. 
Alia.  Deuteoh.  Bundschau  O.  26  (1904) :  494-512.  Jilttner. 

Fortsohritte  der  geographischen  Forsohungen  und  Reisen  im  Jahre  1903.  2.  Asien. 
Yon  Dr.  J.  M.  Jfittner. 

Omtral  Asia.  Peiefmanns  M.  60  (1904) :  159-170.  Hedin. 

Die  wissensohaftliohen  Ergebnisse  meiner  letzten  Reise.  Yon  Dr.  Sven  v.  Hedin. 
Wiih  Map, 

China.  Bev.  0. 38  (1904):  261-269.  Osrvais-Conrtellemont. 

Exploration  du  haut  Tang-ts^.  Par  H.  Gervais-Courtellemont.  With  Map  and 
Illuetrations, 

Noticed  in  the  December  Journal  (p.  676). 
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Ohina  and  India.    B.  VJScoie  Franfaite  d^ExtrSfM-OrierU  4  (1904) :  131-413.      PellioU 
Deux  itin^raires  de  Ohino  en  Inde  k  la  fin  da  YIl'  Si^le.    Par  P.  Pelliot. 

China— Xanehnria.  Minoeolii. 

Salvatore  Minocchi.  Per  la  Manciaria  a  Pechino.  (Ottobre  1903.)  Firenze: 
B.  Seeber,  1904.    Size  7}  x  5,  pp.  3C0.    lUuHrationa,    Pretenied  by  the  Publisher. 

Chinese  Empire — Mongolia.  Chalon. 

Bev.  G,  28  (1904)  :  99-107, 163-172,  199-206,  227-236. 

En  Mongolie  :  lo  pays  dee  Saiotes.   Par  P.  F.  Cbalon.  With  Map  and  Illu$traiion$, 

Chinese  Empire— Tibet.  Orenard. 

Tibet :  the  Country  nnd  its  Inbabitants.  By  F.  Grenard.  Translated  by  A. 
Teixeira  de  Mattos.  London  :  Hutchinson  &  Co.,  1904.  Size  9x6,  pp.  viii.  and 
374.    Map,    Price  10s.  6d.  net.    Pre$ented  by  the  PMuhere, 

This  English  translation  of  the  most  generally  interesting  sections  of  M.  Grenard's 
important  work  (noticed  in  the  Jtmrnal  at  the  time  of  its  appearance)  is  pattionlarly 
welcome  at  the  present  lime.  The  author  has  perhaps  paid  more  attention  than  any 
recent  traveller  to  the  inhabitants  of  Tibet,  their  characteristics  and  social  and  economic 
conditions,  etc.,  to  which  subjects  nearly  half  the  book  is  devoted. 

Chinese  Empire — ^Tibet.  Hedin. 

Adventures  in  Tibet.  By  Sven  Hedin.  London  :  Hnrst  &  Blackett,  1904. 
Size  9x6,  pp.  xvi  and  488.  JUuttrationi,  Price  10«.  6d.  net.  Presented  by  the 
PubUehere, 

This  book,  which,  though  based  on  Dr.  Hedin's  larger  work,  has  been  entirely 
re-written  for  a  more  popular  audience,  is  not  confined  to  the  Tibetan  section  of  the 
great  journey,  as  might  be  supposed  from  the  title,  but  describes  the  whole  of  the 
routes  through  the  Tarim  basin,  the  Gobi,  and  Tibet.  It  is  likely  to  find  a  place  in 
many  libranee  where  considerations  of  space  forbid  the  inclusion  of  the  two  bulky 
volumes  forming  the  earlier  work. 

Chinese  Empire — Tibet  Das. 

Sarat  Chandra  Das.  Journeys  in  Tibet.  Translated  from  the  English  and  edited 
by  Y.  Kotvicli.  [In  Russian.]  St.  Petersburg,  1904.  Size  8  x  6,  pp.  xliv.  and 
35G.    Maps  and  tUustrations. 

Chinese  Empire— Tibet.  Wegener. 

Tibet  und  die  englische  Expedition.  Von  Dr.  G.  Wegener.  Halle  a.  S. :  Gebauer- 
Schwetschke,  1904.  Size  9|  x  6|,  pp.  148.  Maps  and  lUtutrations,  Price  3m. 
Presented  by  the  Publisher,    [See  ante,  p.  85.] 

Freneh  Indo-China— Tongking.     T.  Asiatic  8.  Japan  81  (1904) :  2-25.  Baeli. 

A  Report  on  a  Visit  to  Tonkin.    By  Dr.  E.  Baelz. 

India.  Holdioh. 

India.  By  Colonel  Sir  T.  H.  Holdich,  k.c.u.o.,  etc.  (The  Regions  of  the  World). 
London :  H.  Frowde,  [1904].  Size  9|  x  6},  pp.  xii.  and  376.  Maps.  Price  Is.  6d[. 
net.     Presented  by  the  Publishers.    [To  be  reviewed.] 

India.  Workman. 

Through  Town  and  Jungle.  Fourteen  Thousand  Miles  a-wheel  among  the 
Temples  and  People  of  the  Indian  Plain.  By  Dr.  W.  H.  Workman  and  F.  B. 
Workman.  London :  T.  Fisher  Unwin,  1904.  Size  10)  x  7,  pp.  xxiv.  and  380. 
Map  and  Illustrations.    Price  21s.  net.    Presented  by  Vie  Publisher, 

The  special  value  of  this  work  consists  in  the  fine  series  of  illustrations  of  Indian 
temples  and  other  architectural  features. 

India.  

The  Imperial  Guide  to  India,  including  Kashmir,  Burma,  and  Ceylon.  London : 
John  Murray,  1904.  Size  7}  x  5,  pp.  xii.  and  244.  Maps  and  lUustrcUions, 
Price  6s.  net.    Presented  by  the  PubliMBr, 

This  practical  and  handy  little  guide  will  be  a  great  boon  to  visitors  to  India,  as  it 
gives  in  small  compass  just  the  sort  of  information  they  need  in  regard  to  routes, 
accommodation,  and  objects  of  interest. 

India.  Soboleff  and  Oowan. 

J.B.  United  Service  I,  47  (1908) :  300,  433,  583,  680,  794 ;  48  (1904) ;  75, 170. 

255,  395,  541,  687,  817,  938, 1062. 
Campaigns  against  India  from  the  West  and  through  Afghinistan.    Translated 
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and  oondensed  from  the  BuBsian  of  Major-General  L.  N.  Soboleff.  By  Lieut.- 
Colonel  W.  E.  Gowan.     With  Map. 

iBdii^Banna.       Reeordt  Botan.  Surv.  India  3  (No.  1)  (1904)  :  pp.  142.  Gage. 

The  Vegetation  of  the  District  of  Minbik  in  Upper  Barma.    By  Captain  A.  T. 
'   Gage.     With  Map.    [See  awfe,  p.  90.] 

India — Barvey  &e2K>it.  Oor«. 

General  Report  on  the  Operations  of  the  Survey  of  India  administered  under  the 
GoYernment  of  India  during  1902-1903.  Prepared  under  the  direction  of  Colonel 
St.  G.  C.  Gore,  c.s.i.  Calcutta :  1904.  Size  13J  x  8J,  pp.  iv.,74,  and  iv.  FronHs- 
piece  and  Maps.     Presented  by  the  Surveyor-General  of  India. 

Indian  Oeean — Andaman  Islandi .  ^-^ 
Extracts  from  Beports  and  Diaries  of  two  Beoonnaissances  of  the  country  sup- 
posed to  bo  occupied  by  the  Jarawas,  1902.  Size  13}  X  8},  pp.  26.     Illustrations. 
Presented  by  C.  G.  EogerSy  Esq. 

Japan.  7arrer. 

The  Garden  of  Asia:  Impressions  from  Japan.  By  R.  J.  Farrer.  London: 
Methuen  &  Co.,  1904.  Size  8  x  5},  pp.  xii.  and  296.  Price  6s.  Presented  by  the 
Publisliers, 

Not  intended  as  a  guide-book,  but  written  with  a  view  to  giving  a  true  general 
picture  of  a  country  on  which,  in  the  writer's  opinion,  the  ordinary  Englishman 
cherishes  ideas  "  of  a  conventional  and  exaggerated  futility." 

Korea.  B.S.G.  Italiana  6  (1904):  550-574.  Bosaetti. 

Impressioni  di  Corea.     Conferenza  del  C.  Bossetti. 

Malay  Archipelago — Java.  Bay. 

The  Policy  and  Administration  of  the  Dutch  in  Javu.  By  C.  Day,  ph.d.  New 
York :  The  Macmillan  Co. ;  London  :  Macmillan  &  Co.  1904.  Size  8J  x  5J, 
pp.  xxii.  and  434.     Price  8«.  6d.  net.     Presented  by  the  Publishers, 

A  study  of  colonial  methods  which  will  be  read  with  much  interest  in  view  of 
existing  controversies.  The  writer  holds  that  the  **  culture-system  "  led  to  abuses  as 
a  result  of  its  inherent  principles,  though  he  allows  that  it  might  have  been  carried 
out  according  to  the  original  plans  of  Van  den  Bosch,  so  as  to  be  a  blessing,  and  not  a 
curse,  to  the  people  subject  to  it. 

Malay  Archipelago— Timor.  Aldezwerelt. 

Tijds.  Ind.  Taah,  Land-  en  Volkenk.  47  (1904):  195-226. 
Aanteekeningen  over  Timor  en  Onderhoorigheden,  1668  tot  en  met  1809,  met 
eene  toelichting  van  J.  de  Roo  van  Alderwerelt. 

Malay  Peninsnla— Historical.     J.R,  Asiatic  S.  (1904) :  719-723.  Berini. 

Some  Unidentified  Toponyms  in  the  Travels  of  Pedro  Teixeira  and  Tavernier. 
By  Colonel  G.  E.  Gerini. 

Bnida— Cauoaaia.  Alpine  J.  22  (1904) :  197-205.  Wigner. 

In  Western  Suanelia  in  1903.    By  J.  H.  Wigner. 
Bnssia— CaucafiiB.      Le  Globe,  B.8.G.  Geneve  43  (1904) :  94-101.  Dingelitedt. 

I .  La  Cote  orientale  de  la  mer  Noire  on  la  Biviera  russe.    Par  Y.  Dingelstedt. 
Bniiia — Siberia.  Konlomiine. 

A.-N.  de  Konlorozine.  Le  Transsib^rien.  Traduit  du  Russe  par  J.  Legras. 
Paris :  Hachette  et  Cie.,  1904.  Size  10  X  6},  pp.  viii.  and  326.  Juaps,  Diagrams^ 
and  Illustrations,    Price  5s.  8d. 

A  valuable  history  of  the  inception  and  execution  of  the  great  Siberian  railway 
project. 

Turkey— Ana  Minor.  B.S.G.  de  VEst  25  (1904) :  5-14.  OaUoli. 

Visite  aux  mines  gr^oo-romaines  d*Asie  Mineure.    Par  £.  Gallois. 

Turkey-  Babylonia.  M.V.  Erdk.  Leipzig  (1903) :  15-20.  Hilpreoht. 

Die  babylonisohen  Ausgrabungen  der  Amerikaner  im  B^l-Tempol  zu  Nippar. 
Von  Prof.  Dr.  Hilpreoht. 

AFBICA. 
Abyssinia.  Cufino. 

La  via  da  Aaeab  all'  Etiopia  C^entrale  pel  Golima.  L.  Coflno.  [Napoli,  1904.] 
Size  9i  X  6i,  pp.  6.    Presented  by  Prof.  G.  Cora, 
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Afriea.  Keane. 

Stanford's  CJompendium  of  Geography  and  Travel  (New  Issue).  Africa.  Vol.  ii. 
South  Africa.  By  Dr.  A.  H.  Keane.  Second  Edition.  London :  E.  Stanford, 
190i.  Size  8  X  5),  pp.  xvi.  and  672.  Mapi  and  lUuHraiiom.  Frice  15<.  Pre- 
iented  by  the  Publtiher, 

Both  the  text  and  maps  have  undergone  careful  revision  in  this  edition.  Good  use 
has  evidently  heen  made  of  the  current  information  nupplied  by  the  Journal^  to  which 
frequent  references  arc  made. 


Afriea^Trade-routes.    Deutsch.  Rundschau  0.  27  (1904) :  34-35.  

Yerkcbrswege  in  Afrika.     With  Map. 

Angola.  B.8.0.  Li$hoa  32  (1904) :  33-44,  65-77, 126-134.  Oarvalho. 

Apontamentos  d'uma  viagem  no  sul  d' Angola.    For  F.  C.  Dias  de  Carvalho. 

British  East  Africa— Native  tribes.    /.  Anihrop.  I.  84  (1904) :  130-148.  Tate. 

Notes  on  the  Kikuyu  and  Kamba  tribes  of  British  East  Africa.    By  H.  R.  Tate. 
With  Map  and  Plates, 

Cape  Colony.  T.S.  African  Phiiosoph.  8.  15  (1904) :  Gl-83.      Bogers  and  Da  Toit. 

The  Sutherland  Volcanic  Pipes  and  their  relationship  to  other  Vents  in  South 
Africa.    By  A.  W.  Rogers  and  A.  du  Toit.     With  Plans. 

Cape  Colony.  T.8.  African  Philosoph.  8. 15  (1904) :  4.3-59.  Behwars. 

High-level  Gravels  of  the  Cape  and  the  Problem  of  the  Karroo  Gold.    By  E.  H.  L. 
Schwarz.     With  PlaUs. 

Cape  Colony. 


Cape  of  G<)od  Hope.  Department  of  Agriculture.  Annual  Report  of  the  Geo- 
logical Commission,  1908.  Cape  Town,  1904.  Size  10  x  7},  pp.  206.  Maps  and 
8eciions. 

Central  Afriea.  B.8.0.  Cher  2  (1903-1904) :  273-288.  Colrat. 

A  travers  I'Afrique  de  rembouchure  du  Congo  an  Bahr-el-Ghazal  (Mission  Bonnel 
de  M^^res) :  choses  et  gens  de  TAfrique  Centrale.    Par  R.  Colrat  (oompte-rendu    , 
par  P.  Crochet).     With  JUustrations. 

Central  Africa.  Kandt. 

Caput  Nili.  Eine  empfindsame  Reise  zu  den  Quellen  des  Nils.  Von  R.  Kandt. 
Berlin*:  D.  Reimer  (E.  Vohsen),  1904.  Size  10  x  7,  pp.  xvi.  and  538.  Maps  and 
lUustr'ations.    Price  8fii.    Presented  by  the  Publisher. 

Central  Africa.  Rev.  Franffaise  29  (1904) :  489-492.  Pierrt. 

De  rOubangui  an  Nil.    Exploration  Charles  Pierre. 

Central  Afriea.  Mauvement  O.  21  (1904) :  457-460.  Wautees. 

IjC  grand  **  Graben  *'  du  Tanganyika  et  du  Nil  sup^rieur.  Par  A.  J.  Wauters. 
With  Map  and  Profile. 

Central  Afrioa— Lake  Tanganyika.    /.  of  T.  Victoria  L  86 (190^ :  300-351.    Hndloston. 
On  the  Origin  of  the  Marine  (Halolimnic)  Fauna  of  Lake  Tanganyika.    By  W.  H. 
Hudleeton,  f.b.b.     With  Maps  and  8ections. 

See  note  in  the  Monthly  Record,  p.  91 . 

Egypt.  Petermaiins  M.  60  (1904) :  179-187.  Bteindorff. 

Eine  arch&ologische  Reise  durch  die  Libysche  W&ste  zur  Amons-Oase  Siwe.  Von 
Prof.  Dr.  G.  Steindorflf.     With  Map. 

The  journey  vras  made  in  1899-1900  in  company  with  Baron  von  Griinau  (Journal, 
vol.  17,  p.  190). 

Erythrea  and  Bgyptian  Sudan.  Sehoenfeld. 

Erythraa  und  der  Agyptische  Sud&n.  Auf  Grund  eigener  Forschung,  an  Ort 
und  Stelle  dargestellt  von  Prof.  Dr.  E.  D.  Sehoenfeld.  Berlin:  D.  Reimer 
(B.  Vohsen),  1904.  Size  10  x  7,  pp.  246.  Plates.  Price  8m.  Presented  by  the 
Publisher. 

Based  on  the  writer's   personal  observations.     The  illastrations  are  unusually 
good. 

French  Congo.  Rev.  Colon.  (1904):  637-641.  Villelongne. 

De  la  Sangha  k  I'Oabangui,  par  Bayanga,  Ijopi,  la  riviere  Mokala  et  Imess^. 
Itin^raire  suivi  par  M.  P.  de  Villelongne,  en  Novembre  et  D^cembre,  1902.  Map. 
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The  Mokala,  a  western  tributary  of  the  Ubangi,  approaches  within  a  few  miles  of 
the  Sangha,  and  is  navigable  for  canoes  throughout. 

Ctorman  South-west  Africa.    DeuUch.  KoloniaizeUung  21  (1904) :  355-356.       Passarge. 

Das  Kaukaufeld,  ein  BQckzugsgebiet  der  Herero.    Yon  Dr.  8.  Passarge. 
iTOrj  Ooast  Bee,  Colon.  (1904) :  621-636.  Cartron. 

Mission  topographique  dn  Sanwi  (Ooto  d'l voire).    Par  M.  Oartron. 

Kamanin.  Globus  86  (1904) :  149-152.  Hatter. 

Der  Ele&ntensee,  ein  Urwaldidyll  in  Nordkamerun.  Yon  Hauptmann  a.  D. 
Hatter.     With  lUustrationi. 

KamemiL  M.O,  Gei,  Jena  22  (1904) :  21-24.  Xarge. 

Ein  Aosflng  ins  Land  der  Banyang. 
Kameran.  Baaer. 

Die  Deutsche  Niger-Benne-TsadBee-Expedition  1902-1903.  Yon  F.  Bauer.  Berlin: 

D.  Beimer  (Ernst  Yohsen),  1904.    Size  10|  x  7,  pp.  viii.  and  182.    Mapi  and 

lllugtratioiis.    Price  4m.    Preeented  by  the  Publisher. 

Borne  account  of  this  expedition  was  given  in  the  Journal  for  November,  1903 
(p.  568). 

Kameran.  Esch,  and  others. 

Beitrage  zur  Oeologie  von  Kamerun.  Yon  Dr.  E.  Esoh,  Dr.  F.  Solger,  Dr.  M. 
Oppenheim,  Prof.  Dr.  O.  Jaekel.  Stuttgart:  E.  Schweizerliart  (E.  Nagele).  1901. 
Size  9  X  6|,  pp.  xiv.  and  21)8.  Maps  and  lUustratiom.  Presented  by  the  Kolonial- 
abteilung  des  Ausioartigen  Amts^  Berlin. 

HataL  Minutes  of  P.L  Civil  Engineers  157  (1904) :  311»-329.  Humby. 

Irrigation  in  the  Native  Reserves  of  the  Colony  of  Nattil.  By  A.  J.  Humby.  With 
Map  emd  Sections, 

Niger.  G.Z.  10  (1904):  438-450.  Kleist. 

Die  wirtschaftliche  Bedcutung  des  Niger.    Yon  Oberstleutnant  a.  D.  v.  Kleist. 

Nigeria—Oeology.  Geolog.  Mag.  1  (1904) :  290-291.  Lelean. 

An  Eocene  outcrop  in  Central  Africa.     By  Captain  P.  S.  Lelean.     With  Map. 
In  a  subsequent  paper,  Dr.  F.  A.  Bather  describes  the  Eocene  echinoids  brought 
by  Captain  Lelean  from  Sokoto.    (Cf.  Journal  for  November,  p.  522.) 

HUe.  Scottish  O.  Mag,  20  (1904)  :  474-489,  543-544.  Walte. 

The  Annual  Bise  and  Fall  of  the  Nile.    By  P.  C.  Waite.     With  Diagrams, 

Portagaese  Guinea.        Deutsch.  Rundschau  G.  27  (1904) :  5-13.  Wagner. 

Portugiesisch-Guinea.  Land  und  Leute.  Von  R  Wagner.  With  Map  and 
Illustrations. 

Sahara — Oeology.  Besiet  and  Hamand. 

Benseign.  Colon.,  Comity  VA/rique  Frangaise  (1904):  1-15,  62-68. 
D'In-Salah  h  Amguid.     Par  Lieut  Besset  and  G.  B.  M.  Flamand.   With  Map  and 
Illustrations. 

Sahara  and  Sudan.  Leroy-Beaulieu. 

Le  Sahara,  le  Soudan  ot  les  Chemins  de  fer  Transsahariens.     Par  P.  Leroy- 
Beaulieu.    Paris:  Guillaumin  et  Cie.,  1904.    Size  9  x  C,  pp.  xiv.  and  494.    Map, 
Price  S/f. 
The  author,  who  has  long  been  known  as  one  of  the  most  vigorous  champions  of 
railway  communication  across  the   Sahara,  here  gives  a  valuable  summary  and  dis- 
cussion of  the  whole  subject,  with  copious  information  on  the  course  of  exploration 
and  the  nature  of  the  Sahara. 

Sahara— Telegraph.  Benseign.  Colon.,  Comity  V Afrique  Franfaite  (idO-^):  185-194.  Hon. 
Le  Transsaharien  t^^graphique.    Par  Capitaine  Nou.     With  Map. 

Sahara — Taat.  Nieger. 

Benseign.  Colon.,  ComiU  V Afrique  Franfaite  (1904)  :  170-177,  195-203. 
Le  Touat.    Par  Lieutenant  Nigger. 
South  Africa.  Theal. 

History  of  South  Africa  from  1795  to  1828.    Ditto,  from  1828  to  1846,  and  from 
1846  to  1860.     By  G.  McCall  Theal.     London :  Sonnenschein  &  Co.,  1903-4.    3 
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▼ols.    Siie  9  X  6»  pp.  xyiii  and  480,  xiii.  and  504,  xiy.  and  478.    Jfapt.    Frice 
7t.  6d.  each  vol.    FremUed  by  the  FMUhen, 

Part  of  a  new  edition  of  Dr.  Theal's  great  work,  with  considerable  additions, 
bronght  out  at  a  price  which  will  put  it  within  the  reach  of  a  wide  circle  of  readers. 
The  vols,  are  not  numbered,  and  a  separate  title  is  given  to  each,  but  the  chapters  run 
consecntiyely  throughout. 

8<mth  Africa— KalakarL  Passarge. 

Die  Kalahari,  Versuch  einer  physisch-geographiaohen  Darstellung  der  Sandfelder 
des  siidafrikanischen  Beckons.  Von  Dr.  8.  Passarge.  Heransgegeben  mit  Unter- 
stiltzung  der  Koniglich  Preussischen  Akademie  der  Wissenschaften.  Text,  and 
Maps  (separate).  Berlin:  D.  Beimer  (Erast  Vobsen),  1904.  Size  11}  X  8,  pp. 
xn.  and  822.  lUudrationi.  Frice  80m.  FremiUed  6y  the  FMuher.  [To  be 
reviewed.] 

Trantraal.  

Geological  Survey  of  the  Transvaal.    Beport  for  the  year  1903.    Pretoria,  1904. 

Size  l^  X  8},  pp.  48.  Map§  and  lUuitraiiam,  Friee  7<.  6<2.  Freienied  by  the 
Secretary  of  6taie  for  the  Coloniee, 

Uganda. 


Africa.  No.  12  (1904).  General  Beport  on  the  Uganda  Protectorate  for  the  year 
ending  March  31, 1904.  London :  Eyre  &  Spottiswoode,  1904.  Size  13}  x  8},  pp. 
40.    Frice  ^d,    [See  ante,  p.  92.] 

Vietoria  Vyania.  Lyons. 

On  the  Variations  of  Level  of  Lake  Victoria.  By  Captain  H.  G.  Lyons.  Being 
Appendix  IIL  of  a  Beport  upon  the  Basin  of  the  Upper  Nile,  wiUi  proposals  for  the 
improvement  of  that  river.  By  Sir  W.  Garstin,  q.c.m.q.  Cairo,  1904.  Size 
13}  X  9,  pp.  20.    Diagram. 

Wadai.  Jolien. 

Bemeign.  Colon.,  ComiU  VAfrique  Fran faise  (190^)  :  51-62, 87-92, 108-110, 138-143. 

Le  Dar-Ouadal    Par  Capitaine  Julien. 

Wait  Afriea.  Globus  86  (1904) :  157.  

Die  Arbelten  der  Jola — Tschadsee  Grenz-expodition. 

VOBTH  AMIBIOA. 

Alaska.  /.  Franhlin  1. 168  (1904) :  289-310, 353-8G6.  Abercrombie. 

The  Copper  Biver  Country,  Alaska.     By  Major  W.  B.  Abercrombie.     With  Map 
and  llltutrations. 

Alaska.  B.U.S.  Geolog.  Surr.,  No.  229  (1904)  :  pp.  62.  Collier. 

The  Tin  Deposits  of  the  York  region,  Alaska.    By  A.  J.  ( 'oUior.     With  Mape  and 
lUuiiratione, 

Canada.  Baron. 

E.  J.  P.  Buron.    Los  ricbesses  du  Canada,  Preface  de  G.  Hanotaux.    Paris:  £. 
Guilmoto,  [not  datetl'].    Size  9x6,  pp.  xiv.  and  368.    Ifap.    Friee  7/r.  50. 
A  careful  study  of  the  ecoDomic  ro8oarce.s  of  Canada. 

Canada— HistoricaL      T.R.8.  Canada  9  (Sec.  If.)  (1903) :  15-28.  Burpee. 

The  Lake  of  the  Woods  Tragedy.     By  L.  J.  Burpee.     With  Map. 
Brings  together  all  tbe  available  evidence  regarding  the  massacre  of  a  French 
party  by  the  Sioux  ou  tbe  Lake  of  the  Woods  in  1736. 

Canada — Kew  Brunswick.  Ckuiong. 

B.  Nat.  Hut.  8.  New  Brunswick  5  (1904) :  179-241. 

Notes  on  the  Natural  History  and  Physiography  of  New  Bruuswick.    By  W.  F. 
Ganong.     With  Maps  and  Uluetrations. 

This  instalment  includes  papers  on  the  geological  history  of  certain  rivers,  on  the 
highest  laud  in  New  Brunswick,  etc. 

Canada— Bupert's  Land.     T.R.8.  Canada  9  (Sec.  XL)  (1903) :  135-144.  Bryce. 

Intrusive  Ethnological  Types  in  Bupert's  Land.    By  Kev.  Dr.  G.  Bryce. 

Mezieo.  Bonaparte  and  others. 

Le  Mexique  an  debut  du  XX**  Si^cle.    Par  MM.  le  Prince  B.  Bonaparte.  L.  Bour- 
geois, J.  Claretie,  d'Estoumelles  de  Constant,  A.  de  Foville,  H.  Gemot,  O.  Greaid, 
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A.  Haller,  0.  Kranti,  M.  Lagrave,  L.  de  Lannay,  P.  Leroy-Beaaliea,  E.  LeTaasenr, 
1b  gfyk4nl  Niox,  A.  Pioaid,  E.  Beclus.  2  vola.  Paris :  G.  Delagra?e,  [1904].  Size 
18  X  8,  pp.  (Yol.  i.)  394 ;  (vol.  ii.)  374.    Map$.    PremUed  by  the  Publi$ker, 

The  moat  oomplete  and  lyBtematic  deacription  of  Mexioo  and  its  people  that  has 
yet  appeared. 

XtdM.  BiorklnBd. 

laye-Stock  in  Mexico.  Foreign  Office,  MifcellaneouB,  No.  614, 1904.  Size  10  x  6}, 
pp.  42.    Price  2id. 

Horth  Ameriea— Barly  Travel.  HeaneplB  and  Thwaitai. 

A  New  Di800?ery  of  a  Vast  Country  in  America.  By  Father  Lonis  Hennepin. 
Beprinted  from  the  second  London  issue  of  1698,  with  ftussimiles  of  original  title- 
pages,  maps,  and  illustrations,  and  the  addition  of  Introduction,  Notes,  and  Index. 
By  B.  G.  Thwaites.  2  vols.  Chicago:  A.  C.  McClurg  ft  Co.,  1903.  Size  8)  x  6i, 
pp.  Ixiv.  and  712.  Price  $6.00  net 
An  excellent  reprint  of  this  famous  old  work. 

Vnited  States.  Colqnhoun. 

Oreater  America.    By  A.  B.  Colquhoun.    London  and  New  York:  Harper  &< 
Brothers,  1904.    Size  9x6,  pp.  x.  and  436.    Portrait  and  Map$,    Price  16s.    Pre- 
tented  by  ihe  PMuher9,    [Beviewed  ar^,  p.  88.] 

United  States — Eoonomlc  Geology.  Emmont,  Hayes,  and  others. 

B.  United  StaUi  Geolog.  Surv.,  No.  225  (1904):  pp.  528. 

Contributions  to  Economic  Geology,  1903.     With  Mape,  Plam,  ete, 

Vnited  States — Oeologieal  Surrey.  

B.  United  States  Qeolog.  Surv,,  Xo.  227  (1904) :  pp.  206. 

The  United  States  Geological  Survey,  its  Origin,  Development,  Organization,  and 
Operations.     With  Maps  and  Illtutrations. 

Vnited  States — Gypsum.  Adams  and  others. 

B.  United  States  Geolog.  Surv.,  No.  223  (1904)  :  pp.  130. 

Gypsum  Deposits  in  the  United  States.  By  G.  I.  Adams  and  others.  With  Maps 
and  lllustraiions. 

Vnited  States— HistorioaL  Chittenden. 

History  of  Early  Steamboat  Navigation  on  the  Missouri  Biver.    Life  and  Adven- 
tures of  Joseph  La  Barge.     By  H.  M.  Chittenden.    2  vols.    New  York:  P.  P. 
Harper,  1908.    Size  9}  x  6},  pp.  xiv.  and  462.    Maps  and  lllustraiions.  Price  25s. 
An  attempt  to  weave  the  story  of  steamboat  navigation  on  the  Missouri,  one  of  the 

most  important  factors  in  the  opening  up  and  development  of  the  west,  around  the 

biography  of   its  roost  distinguished  personality,  whose  memoirs  were  personally 

dictated  to  the  author  only  some  half-dozen  years  ago. 

United  SUtes— KissUsippi.     T.R,8.  Canada  9  (Sec.  I.)  (1903) :  3-44.  Suite. 

D^wuverte  du  Missiesipi  en  1659.    l*ar  B.  Suite. 

Bofers  to  the  journeys  of  Cbouart  and  Badisson,  the  latter  of  whom  M.  Suite  con- 
siders to  have  reached  the  true  Mississippi,  though  this  is  generally  considered 
doubtful. 

Vttited  SUtes  -Mississippi  Biver.    P.  Amertean  Philosoph.  S.  48  (1904) :  71-9G.   Haupt. 
The  Mississippi  Biver  Problem.    By  L.  M.  Haupt.     With  Map. 
On  methods  of  controlling  floods. 

Vaitad  States— VsTada  and  California.  Spurr. 

B.  United  States  Geolog.  Surv.,  No.  208  (1903)  :  pp.  230. 

Descriptive  Geology  of  Nevada  south  of  the  Fortieth  Parallel  and  adjacent  portions 
of  California.    By  J.  E.  Spurr.     With  Maps  and  lllustraiions. 

Vnitad  States— Hew  Tork— Hudson  Biver.  Davis 

B.  American  Q.S,  86  (1904) :  .557-550. 
The  Hudson  Biver  described  by  W.  M.  Davis. 

Vttited  SUtes-Ohio.  Flynn. 

The  Natural  Features  and  Economic  Development  of  the  Sandusky,  Maumee, 
Muskingum,  and  Miami  Drainage  Areas  in  Ohio.  By  B.  H.  Plynn  and  M.  s! 
Flynn.  (United  States  Geological  Survey,  Water-Supply  and  Irrigation  rtti>or 
No.  91.)  Washington,  1904.  Size  91  x  G,  pp.  130.  Mups  and  Diagrams.  Pre- 
Bemted  ly  the  U.S.  Oeologioal  Survey. 
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Vaitad  SUtea— Sonth  Dakota.  Todd  and  HaU. 

Geology  and  Water  Betoarces  of  part  of  the  Lower  James  Bi^er  Valley,  South 
Dakota.  By  J.  E.  Todd  and  G.  M.  Hall.  (United  States  Geological  Survey, 
Water-Supply  and  Irrigation  Paper  No.  90.)  Washington,  1904.  Size  9}  x  6, 
pp.  48.    Map9  and  lUuitraiumB.    Pre$ented  by  the  U,8,  Geologieal  Survey. 

Vnited  States — Tcjcas.  Oannett. 

B.  United  8taU»  OeOog.  8urp.,  No.  224  (1904) :  pp.  178. 

A  Gazetteer  of  Texas  (Second  Edition).    By  H.  Gannett.     With  Maps. 

Gontains  a  valoable  introductory  sketch. 

Vnited  States— Virginia.  Eekenrode. 

The  Political  History  of  Virginia  during  the  Beoonstmotion.  By  H.  J.  Eekenrode. 
(Johns  Hopkins  University  Studies,  Series  xxii.,  Nos.  G-7-8.)  Baltimore,  1904. 
Size  9}  X  6,  pp.  128  and  70. 

OXnSAL  AHB  SOUTH  AXXBICA. 

Addes.  Olobui  86  (1904) :  91-93.  QoU. 

Das  Lenchten  der  Vulkane  in  den  S&damerikanischcn  Anden.    Von  Dr.  F.  GoU. 
On  a  phenomenon  presenting  the  appearance  of  lightning. 

BollTia.  Armentia. 

Lenguas  Americanas  (Seccidn  Bolivia).  Los  Indies  Mosetenes  y  su  lengua.  Noticias 
generales  y  vocabularios  por  el  P.  Fr.  N.  Armentia.  Gon  introducoidu  de  S.  A. 
Lafono  Quevedo.  Buenos  Aires,  1903.  Size  10}  x  7,  pp.  126.  Pre$eiUed  by  Sr. 
8.  A.  Lafone  Quevedo. 

Reprinted  from  the  Analee  de  la  Soc.  Cientiflea  Argentina. 
Bolivia.  Calderon. 

Abddn  GaldeitSn.    Indice  sinopiico  de  liCyes,  Decretos,  Besoluciones  y  Ordenes 
administrativas  dictadas  desde  1825  hasta  1900  inclusive  en  el  ramo  de  Hacienda 
.    4  Industria.    La  Paz,  1904.    Size  9^  x  7,  pp.  380. 

BoUvia.  Fetermanni  M.  50  (1904) :  188-195.  Jerrmann. 

Beise  in  die  Gnmmidistrikte  Ost-Boliviens.    Von  Hpt.  Jerrmann.     With  Map. 

Central  and  South  America.  ^-^-^ 

Monthly  B.  Iniemat.  Bureau  American  Beps.  17  (1904) :  138-205. 

Latin  America  in  1903 — A  Beview. 

Chile  and  Argentina.  Holdich 

The  Countries  of  the  King's  Award.  By  Col.  Sir  T.  H.  Holdich.  London: 
Hurst  &  Blackett,  1904.  Size  9  X  5),  pp.  xvi.  and  420.  Map  and  lUuiiratiom. 
Price  16«.  net.    Preeenied  by  the  Author.    [To  be  reviewed.] 

Benador.  M.V.  Erdk.  Leipgig  (1903) :  36-39.  Meyer. 

Beise  im  Hochland  von  Ecuador.    Von  Prof.  Dr.  H.  Meyer. 

Falkland  Islands.  Vallentin. 

Mem.  Manchester  Lit.  and  Philoeoph.  S.  48  (No.  23)  (1903-1904)  :  pp.  48. 
Notes  on  the  Falkland  Islands.    By  B.  Vallentin.     With  Plates. 
Deals  chiefly  with  the  natural  history  of  the  group  (see  ante^  p.  96). 

enadeloupe.  B.  American  O.S.  86  (1904):  513-530.  Hovey. 

The  Grande  Soufri^re  of  Guadeloupe.  By  E.  O.  Hovey.  With  Map  and 
lUuttrations. 

Honduras.  Moe. 

Honduras :  Geographical  Sketch,  Natural  Besources,  Laws,  Economio  Conditions, 
Actual  Development,  Prospects  of  Future  Growth.  Edited  and  compiled  for 
the  International  Bureau  of  the  American  Bepublics  by  A.  K.  Moe.  1904. 
Washington,  1904.  Size  9x6,  pp.  252.  Maps  and  Illustrations.  Presented  by 
the  Bureau. 

Paraguay.  Deutech.  Rundschau  O.  27  (1904):  23-31.      Fischer-Treuenfeld. 

Kolonic  Hohenau  in  Paraguay.    Von  B.  von  Fiscber-Treuenfeld. 

Pern.  National  Q.  Mag.  15  (1904) :  311-323.  Calderon. 

Peru — Its  Besources,  Development,  and  Future.    By  A.  A.  Calderon. 
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VmshmIa.  M.V.  Erdk,  Leipzig  (1903) :  33-3G.  Paiiarge. 

Beiae  im  Gebiet  des  Orinoko.    Von  Dr.  S.  Passargc. 

AVSTBALASU  AVD  PAOCTIC  I8LAVDS. 

A«strAliA<-Ethnologj.  Howitt. 

The  Native  Tribes  of  Sonth-East  Australia.    By  A.  W.  Howitt,  d.so.    London : 
^liacmillaii  &  Co.,  1904.    Size  9x6,  pp.  xx.  and  820.    Maps  and  IUu9tratiom. 
Price  2U,  net.    Presenied  by  the  PMiihen, 

HawaiL  DeuUch.  Rundschau  G.  27  (1904) :  1-5.  KontM. 

Dar  Kilaaea  auf  Hawaii  als  Yulkan  erloschen.    Von  Dr.  O.  Kontic. 

V«w  Zealand.  /.  of  T.  Victoria  I.  36  (1904) :  129-147.  Booid. 

On  the  Hot  Lakes  District,  New  Zealand.  By  Mis^  Hilda  Buord.  With 
Illustration, 

Paoiiio  Oeean.  B.  American  0,8.  86  (1904) :  530-534.  Littlehalei. 

The  Disproof  of  the  Existence  of  Becd  or  Redfield  Rocks.  By  G.  W.  Littlehales. 
With  Chart. 

These  rocks  were  supposed  to  exist  some  700  miles  west  of  San  Francisco. 

Queensland.  

Queensland.  Beport  of  the  Goveramcnt  Statistician  on  Agricultural  and  Pastoral 
Statistics  for  1903.  [Brisbane],  1904.  Size  13)  x  8},  pp.  68.  Presented  by  the 
Oovemmeut  Statislician  of  Queensland. 

Queensland— Torres  Strait.      (f7o6««  86  (1904)  :  177-181.  

Die  Bewohner  der  westlichen  Torresstrasse-lnseln.     With  lUuslrations. 

POLAB  BE0I0K8. 

Antarctic — German  Expedition.  Drygalski. 

Zum  Kontinent  des  eisigen  Siidens.  Von  Krich  von  Drygalski.  Deutsche  Siidpolar- 
expedition,  Fahrten  und  Forschungen  dos  Gauss  1901-1903.  Berlin :  G.  Beimer, 
1904.  Size  11x8,  pp.  xiv.  and  668.  Maps  and  Illustrations,  Price  18m.  Pre- 
sented by  the  Publisher,    [To  be  reyiewed.] 

Antarctic — Swedish  Expedition.  Vordenslgdld  and  others. 

**  Antarctic.'*  Z  wei  Jahre  in  Schnee  und  £is  am  Siidpol.  Yon  Dr.  O.  Nordenskjold, 
J.  G.  Andersson,  V.  A.  Larsen,  und  C.  Skottsberg.  Xach  dem  schwedischen 
Original  ins  deutscbe  uebertragen  von  M.  Mann.  2  vols.  Berlin :  D.  Beimer 
(E.  Vohsen),  1904.  Size  6J  x  7,  pp.  (vol.  i.)  xxiv.  and  374;  (vol.  ii.)  vi.  and  408. 
Maps  and  llluttrations.    Price  12m.    Presented  by  the  Publisher,    [To  be  reviewed.] 

PHT8I0AL  AND  BIOLOGICAL  QEOOEAFHT. 

Oeomorphology.  Sness. 

The  Face  of  the  Earth  (Das  Antlitz  der  Erde).  By  E.  Suess.  Translated  by 
U.  B.  C.  Sollas,  under  the  direction  of  W.  J.  Sollas.  Vol.  i.  Oxford :  The 
Clarendon  Press,  1904.  Size  10  x  7,  pp.  xii.  and  604.  Maps  and  Illustrations. 
Price  25s.  net.    Presented  by  the  Publishers.        [To  be  reviewed.] 

Physieal  Geography.  Brigham. 

Twentieth  Oenturv  Text-Books.      Students'    Laboratory   Manual   of  Physical 
Geography.     By  Prof.  A.  P.  Brigham.    New  York :  D.  Appleton  &  Co.,  1905 
[1904].    Siae  8  X  5),  pp.  vi.  and  154.    Maps  and  Illustrations,    Presented  by  the 
Publishers. 
Forms  a  valuable  supplement  to  the  '  Introduction  to  Physical  Geography,'  which 
appeared  in  1902.    It  will  aid  both  teacher  and  student  in  the  prosecution  of  the 
praotioal  work,  which  is  of  so  much  importance,  but  has  been  far  too  much  neglected  in 
the  past. 

AVTHBOPOGEOGEAPHT  AHD  HI8T0BICAL  GEOSBAPET. 

Beonomie  Ooography.  Triodrieb. 

AUgemeine  und  Speziello  Wirtsohaftsgeographie.  Von  Dr.  E.  Friedrioh.    Leipzig : 
G.  J.  Gooohen,  1904.    Size  9x6,  pp.  870.    Maps,    Presented  by  the  Publisher. 
Reviewed  in  the  November  number,  p.  581. 

No.  I.— Jahuaby,  1906.]  i 
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Eoonomlo  Geography.  Oppel. 

Natur  uod  Arbeit.    Elne  allgemeiac  Wirtsohaftskimde  von  Prof.  Dr.  A.  Oppel. 
2  yoLb.    Leipzig  und  Wien :  Bibliographisches  Institat,  190  i.    Size  10}  x  7,  pp. 
(yoI.  i.)  X.  and  352 ;  (vol.  ii.)  x.  and  458.    Mapi  and  lUuUraiioni.    Price  (each 
vol.)  10<. 
An  important  work  on  the  phydoal  bases  of  human  industries. 

Historloal— Cartography.  Porena. 

Schiarimenti  intomo  al  passag^o  del  primato  oartografico  dall'  Italia  ai  Paesi 
Basal  nel  secolo  XVI.  Memona  del  Prof.  F.  Porena.  Size  9)  x  <>},  pp.  16. 
Presented  hy  Prof.  G,  Cora. 

Historical — Compass.  Postoraro. 

Origine  Italiana  della  Bnssola  Nantica  inventata  dal  Veronese  Salomone  Ireneo 
l*aoifico.    Dott.  L.  Posteraro.    Size  9}  x  6|,  pp.  20.    Preeented  hy  Prof.  Q.  Cora. 
Paper  read  at  the  Fifth  Italian  Geographical  Congress. 

Mankind.  O.Z.  10  (1904) :  417-438.  Chaliktoponlos. 

Qeographisohe  Beitr'age  zur  Entstehnng  des  Menschen  und  seiner  Kultur.  Von 
Dr.  L.  Cballkioponlos. 

Settlements.  Cr.  Ameiger  b  {i^Qi):  121-123.  Fischer. 

Die  Siedelun^geographie,  das  nat&rliche  Arbeitsfeld  unserer  gcrmanistisch- 
historisoh  gebildeten  Krdkundelehrer,  im  Anschluss  an  Otto  Sohluter  **  Die  Siede- 
Inngen  im  nordostlichen  Thfiringen.*'    Von  H.  Fischer. 

OSKEBAL. 

America  and  Africa.  DeuUch.  RundedMu  0.  26  (1904) :  534-558.  Jiittner  and  Umlanft. 

Fortschritte  der  geographisohen  Forsohnngen  und  Rcison  im  Jahre  1903. 
3.  Amorika.    Von  Dr.  J.  M.  Jiittner.    4.  Afrika.    Von  Dr.  F.  Umlanft. 

British  Empire.  George. 

A  Historical  Geography  of  the  British  Empire.  By  H.  B.  George.  I/ondon : 
Methuen  &  Ck).,  1904.  Size  8  x  5),  pp.  xii.  and  312.  Map.  Price  Ss.  6d.  Pre- 
sented hy  ilie  Publisheri.    [To  be  reviewed.] 

Educational— Orientation.    G.  Anzeiger  6  (190^):  171-11, i.  Geissler. 

Osten  und  Westen.    Von  Dr.  K.  Geissler. 

Exploration.  Williams. 

The  Bomance  of  Modem  Exploration,  with  descriptions  of  curious  customs,  thrill- 
ing adventures,  and  interesting  discoveries  of  explorers  in  all  parts  of  the  world. 
By  A.  Williams.  London :  Seeley  &  Co.,  1905  [1904].  Size  8  X  5},  pp.  384. 
luuitratione.    Price  5f.    Preeenteahy  the  Publishers. 

This  does  not  profess  to  give  a  complete  history,  even  of  the  most  notable  exploring 
work  in  modern  times,  but  is  rather  a  collection  of  striking  episodes  in  that  history. 
The  writer  has  studied  the  original  authorities  with  evident  care,  and  his  facts  are 
therefore  more  accurate  than  is  often  the  case  in  popular  works  of  the  kind. 

Italian  Geographical  Soeioty.  Dalla  Vedova. 

Prof.  G.  Dalla  Vodova.  La  Societa  Geografica  Italiana  e  I'opera  sua  nel  secolo 
XIX.  Boma,  1904.  Size  10  x  6},  pp.  92.  Illustrations.  Presented  hy  Prof.  G. 
DaUa  Vedova. 

Medical  Geography— Sleeping  Sioknoss.  Lankester. 

Qmirterly  Rev.  dOO  (1904) :  113-138. 

The  Sleeping  Sickness.    By  E.  Bay  Lankester,  f.r.8.     Witli  Jlhutrations. 

Travel.  Pinnock. 

Wander- Years  Bound  the  World.  By  J.  Pinnock.  I^ondon  :  T.  Fisher  Unwio, 
1904.  Size  9^  x  6,  pp.  xvi.  and  350.  Maps  and  Illustrations.  Price  21s.  net. 
Presented  hy  the  PMiAer. 

A  popular  work  descriptive  of  Travel  in  the  West  Indies,  Mexico,  the  Western 
United  States,  Hawaii,  Japan,  China,  Australasia,  Geyloo,  India,  and  British  East 
Africa.  The  writer  has  naturally  nothing  very  new  to  say,  but  the  book  may  be 
appreciated  by  those  who  desire  information  on  these  countries  in  not  too  serious  a 
form.    It  is  well  illustrated  by  photographs  and  maps. 
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By  E.  A.  RSXYHS,  Map  Owraior^  B.0.8 

SUBOPS. 
logltad  and  Walai.  Ordnaaee  Sorroy. 

OanvAsai  Subtvt  or  Bholahd  ahd  Walm  : — Sheets  pobllahed  by  the  Direetor- 
Geneitt]  of  the  Ordnanoe  Smrey,  Soathampton,  from  NoTember  1  to  30, 1904. 

4  milei  to  1  iaeh  :— 
Hill-thaded  map,  printed  in  colours,  mounted  on  linen,  and  folded  for  the  pocket : 
4,  7,  (9  and  10),  11,  19.     !•.  6d.  tach, 

8  milee  to  one  ineh : — 
Hill-shaded  map,  printed  in  colours:  100,  101, 1«.  each;  foiled  in  cover  or  flat  in 
sheets. 

l-ineh:^ 

(Third  edition^  in  outline,  8,  221,  289, 1«.  each.    (Engraved.) 
(Third  edition)  printed  in  colours,  255,  1«. 

6-iiiBh — Oonnty  Haps  (first  revision) : — 
Glooeestershire,  76  n.e.,  s.e.  (77  8.e.  and  78  8.w.).  Herefordshire,  47  n.w.  Leioester- 
shiro,  20  8.B.,  21  n.e.,  8.w.,  31  n.e.,  37  8.w.,38  s.w.,  39  8.b.,41  n.e.,  44  N.w.,  n.e.,8.w., 
45  N.W.,  46  N.E.,  48  N.W.,  49  n.e.,  50  n.w.,  53  8.w.  Lincolnshire,  138  n.e.  Bntland, 
1  8.E.,  2  8.W.,  5  N.w.,  N.E.,  8.W.,  12  S.E.  Somersetshire  (7  n.e.  and  s.e.),  47  8.e.,48  n.e., 
51  8.B.,  57  N.E.,  58  N.W.,  65  s.w.,  72  s.e.  Suffolk,  89  n.k.  Warwickshire,  10  n.e., 
18  N.W.,  23a  e.w.    1«.  each. 

Sft-Sneh — County  Maps  (first  revision) : — 

Brecknockshire,  XXVI.  14;  XXXII.  3,  4,  6,  7,  8,  11,  14,  16;  XXXIIL  1,  5.  9; 
XXXVin.  2,  3,  4,  15,  16 ;  XXXIX.  13  ;  XLIV.  3,  4,  6,  7,  8,  10,  11,  12,  14, 15,  16; 
XLV.  5,  9,  13 ;  XLVIII.  5 ;  XLIX.  3,  4  ;  L,  1 , 5.  Devonshire,  XII.  11,  12, 15,  16 ; 
XV.  2,  5,  6, 11.  12,  16;  XIX,  3,  4,  7,  12,  15;  XX.  9,  10,  12,  13,  14,  15;  XXI.  9,  10, 
11,  12;  XXIII.  1,2,5.6,10,13,14;  XXIV.  11,  13.  15;  XXIX.  3;  XXX.  1,  9, 
10;  XXXII.  2,  0,  10,  11 ;  XXXIIL  3,4,  7,  10,  11,  12,  13,  14,  15,  16;  XXXIV.  9, 

10,  11 ;  XXXV.  5,  9, 10,  11,  13.  15,  16 ;  XLIV.  2,  3,  6,  7,  10,  11 ;  XLVI.  4,  6,  10, 

11,  16;  XLVII.  1,  10,  13, 15;  LVII.  2,  4,0,  7,  10,  11,  12;  LVIII.  1,  2,  3,  4,  5,  6,  7. 
8,  9, 10,  12 ;  LIX.  5,  9, 10, 13, 14 ;  LXXII.  9,  13 ;  LXXXIII.  14.    Essex,  XXI.  5, 

6,  7,  8,  12.  16.  Glamorgan,  IV.  10,  16;  VI.  7.  Herefordshire,  XXXVIII.  2; 
XLIII.  4,  7,  11  ;  XLIV.  1,  2,  8,  4,  6,  7,  8,  9,  10,  11,  12,  13,  15,  16;  XLVilL  4; 
XLIX.  1,  2,  3,  4,  5,  6.  8,    Lincolnshire,  CXIII.  11 ;  CXXXII.  3;  CXXXIII.  3,  4, 

7,  11, 15,  16 ;  CXXXIV.  1,  2,  3,  4,  5,6,  7,  8,  9,  11, 12,  13,  15,  16;  CXXXV.  1,  2,  3, 
4,  5,  6.  7,  8,  9,  11,  12, 13,  14, 15, 16 ;  CXXXVI.  2.  Monmouthshire,  X.  7  ;  Xa.  15. 
Horfolk,  CXI.  6.  Suffolk,  XVII.  6,  7,  8,  10.  11,  12, 14, 15,  16 ;  XVIII.  6, 7,  8,  9, 11 ; 
XIX.  5,6,7,9, 10, 11;  XX.  12,  16;  XXIV.  10,  16 ;  XXV.  15;  XXVI.  6,  7, 8,  11, 

12,  13,  14,  15, 16 ;  XXVII.  1,  2,  3,  5,  6,  7,  9,  10,  11,  13, 14,  15 ;  XXIX.  2,  6, 10, 14  ; 
XXXVIIL  1, 2,  3 ;  XL.  1,  2  (5  and  6),  9. 13.  Warwickshire,  VIII.  14, 15 ;  XXX. 
12.  Worcestershire  (do.  Det.  No.  3),  XXIII.  12  ;  XLI.  16  ;  XLII.  13,  14, 15,  16; 
XLIIL  13;  XLIV.  16;  XLVIIL  4,  8 ;  LIV.  1,  2.  5,  6.    3«.  eack, 

{E.  Stanford^  London  Agent.) 
Germany.  KSnigl.  Preuss.  Landes-Aufiiahme. 

Karte  des  Deutsohen  Belches.  Scale  1 :  100,000  or  1'6  stat.  mile  to  an  inch. 
Sheet  313,  Osohersleben.  Heransgegeben  von  der  Kartogr.  Abtheilung  der  Konigl. 
Preussische  Landes-Aufnahme,  19M.    Price  1.50m.  ea^  theet. 

hSlL. 

Chinese  Empire.  Johnston. 

Chinese  Empire.  Scale  1 : 3,041,000  or  48  stat.  miles  to  an  inch.  Constructed  and 
drawn  by  W.  &  A.  K.  Johnston,  Ltd.  4  sbeetH.  Edinburgh  and  London  :  W. 
&  A.  EL  Johnston,  Ltd.    Preemied  by  the  PMishere. 

This  is  a  hlffhly-ooloured  general  map  of  the  Chinese  Empire  in  four  sheets.  It  is 
boldly  executed,  and  when  the  sheets  are  joined  in  one  and  mounted  on  rollers,  it  will 
be  useful  as  a  wall  map  for  reference  in  office  or  library.  Free  ports  and  mission 
stations  are  clearly  indicated ;  railways  in  operation  and  under  construction  are  shown. 
As  regazds  the  latter,  however,  there  is  no  indication  of  the  Hankau  to  Canton  line, 
and  toe  line  to  Kirin  !•  shown  as  open,  which  is  not  the  case. 
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AVAIOA. 

Congo  State.  Intalligonee  BiTiilon,  War  Office. 

liap  of  the  Congo  Free  State.    Soale  1 :  4,000,000  or  63  etat.  mflea  to  an  inch. 

London :   Intelligenoe  Division,  War  Office,  1904.    Price  6t.     PruenUd  hy  the 

Director  of  Military  OperaiioM. 

A  naefol  general  map  of  the  Congo  Free  State,  on  one  sheet,  compiled  from  the 
latest  information,  and  printed  in  colours. 

Egypt  surrey  Department,  Cairo. 

Topographical  Map  of  Giza  Province.  Scale  1 :  10,000  or  6*3  inches  to  a  mile. 
Sheeto:  8.B.,  Nos.  16-5,  16-6, 17-5,  17-6,  18-4,  19-5,  20-5,  21-5.  Cairo:  Survey 
Department,  Pnhlic  Works  Blinistry,  1904.  Preeeated  by  the  Diredor-Qeneral^ 
Survey  Department,  Cairo, 

South  Africa.  Johnston. 

Commezoial  Map  of  South  Africa.    Scale  1 : 1,267,000  or  20  stat.  miles  to  an  inch. 
4  sheets.    Edinbnrgh  and  London :  W.  &  A.  K.     Johnston,  Ltd.    Presented  by  the 
PMithen, 

A  large-scale  wall  map  of  South  Africa,  boldly  printed  in  colours,  suitable  for 
offices  and  libraries.  It  is  in  four  sheets,  but  can  be  mounted  on  one.  The  political 
boundaries  are  unnecessarily  pronounced,  and  in  fact,  as  is  often  the  case  with  such 
maps,  the  phvsical  features  are  to  a  great  extent  obscured  by  them.  A  general  map 
of  Africa,  and  a  plan  of  the  environs  of  Cape  Town,  Johannesburg,  and  Durban  and 
FietermariUburg  are  given  as  insets. 

South  Africa.  *<  South  Africa." 

The  Bailway  Map  of  South  Africa.  Scale  1 : 4,000,000  or  63  stat.  miles  to  an  inch. 
Revised  to  date  and  published  bv  authority  at  the  offices  of  *'  South  Africa,"  Win- 
chester House,  London,  1905.    Preeented  by  Vie  PMithen, 

Tunis.  Service  Oeographique  de  TArmee,  Paris. 

Carte  de  la  Tunisie.  Scale  1:100,000  or  1*6  stat.  mile  to  an  inch.  Sheet 
No.  xliii.,  Sidi  Nasaeur  Allah.  Paris :  Service  G^ographique  de  I'Arm^e,  [1904]. 
Price  1.50/  each  theet. 

AXSBICA. 
United  States.  Bond. 

United  States,  including  Territories  and  Insular  Possessions,  showing  the  extent 
of  the  Public  Survevs,  Indian,  Military  and  Forest  Reservations,  Railroiids,  Cunuls, 
National  Parks,  and  other  details.  Scale  1 : 2,344,320  or  37  stat.  miles  to  an  inch. 
Compiled  under  the  direction  of  Frank  Bond,  and  corrected  to  June  30,  1903. 
Washington,  D.C. :  Department  of  the  Interior,  General  Land  Office :  William  A. 
Richards,  Commissioner. 

OBVEBAI. 

World.  Hartleben. 

A.  Hartleben*s  Yolks- Atlas  enthaltend  72  Karten  in  Einhundert  Kartenseitcn. 

Vierte-Auflage.     Parts  18  and  19.     Vienna  and  Leipzig  :   A.  Hartleben,  [1904]. 

Price  50  pf,  each  part. 

These  two  parts  contain  the  following  maps :  No.  5,  The  World  in  Hemispheres  ; 
No.  56,  Holland,  Belgium,  and  Luxemburg ;  No.  59,  Denmark  and  Iceland ;  No.  73, 
Asiatic  Russia  ;  No.  74,  Japan ;  No.  78,  Indo-C/hina  ;  No.  84,  Western  Sudan ;  No.  85, 
Eastern  Sudan. 

World.  Fetrie  and  Schokalsky. 

Marcks'  Large  General  Table  Atlas.    Edited  by  Prof.  E.  J.  Petrie  and  Colonel  J. 
de  Schokalsky.  Part  10.  St.  Petersburg:  A.  F.  Marcks,  1904.    [In  Russian.]  Pre- 
eented by  the  Publi$her. 
This  part  contains  plates :  No.  30,  Sheet  16a  of  a  map  of  European  Russia,  on  the 

scale  of  1 : 2,000,000 ;  No.  34,  map  of  Elsass-Lothringen  and  North-East  France,  on 

the  scale  of  1 : 1,000,000 ;  No.  37,  map  of  Austria-Hungary,  on  the  scale  of  1 : 2,750,000  ; 

No.  42,  map  of  Spain  and  Portugal,  on  the  soale  of  1 :  2,750,000. 

World.  Sehrader. 

L'Ann^  Cartographique.  Supple'ment  annuel  &  toutes  lee  publications  de  G^o- 
graphie  et  de  Cartogrdpbie.  Drees^  et  r^ige  sous  la  direction  de  F.  Scbradcr. 
Quatorzidme  ann^  oontient  les  modifications  geographiques  et  itolitiques  des 
anneea  1903-1904.    Paris :  Haohette  et  Cie.,  1904.    Prtoo  a/. 

M.  Schrader*s  nsefcil  pablication,  *  I'Ann^  Oartographique,'  haa  now  reaohed  its 
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fourteenth  year  of  inue.  In  its  general  deeign  and  arrangement  the  present  nnmher 
ii  ihnilar  to  the  preyiout  ones,  and  contains  a  brief  scoonnt  of  the  more  important 
geographical  changes  that  have  taken  place  in  the  world  during  the  years  1903-1904. 
There  are  three  sheets,  one  devoted  to  Asia,  another  to  Africa,  and  the  tiiird  to  America. 
Each  of  the  sheets  oontains  several  maps  with  descriptive  letterpress  on  the  back.  The 
sheet  devoted  to  Asia  contains  the  following  maps :  Asia,  showing  railway  develop- 
ment; Lieut.  G.  Grilli^res  and  M.  Gervais  Gourtellemont's  journeys  in  Tunnan  and 
the  bend  of  the  Tang-tse  Kiang ;  and  Dr.  Earl  Futterer's  work  in  North-Eastem  Tibet. 
The  African  sheet  contains  a  map  of  the  Northern  Sahara  from  recent  explorations ; 
M.  Chevalier  and  Gaptain  Lenfant's  explorations  in  the  Lake  Chad  region  and  the 
Gameroons;  a  map  of  Southern  Ethiopia,  showing  the  journeys  and  explorations  of 
Baron  von  Erlanger,  Count  Wickenburg,  and  Mr.  A.  F.  Butter;  and  a  small  general 
sketch  of  I^nch  West  Africa,  showing  the  new  administrative  divisions.  The  sheet 
dealing  with  America  oontains  altogether  five  maps :  the  new  frontier  between  Brazil 
and  Bolivia ;  the  recent  Arctic  explorations  of  Commander  Peary  and  Mr.  D.  T. 
Hanbnry ;  routes  of  Cr^qui  Montfort  ond  S^n^hal  de  la  Grange  in  the  Argen- 
tine Republic  and  Bolivia ;  and  the  new  Alaska-British  Columbia  boundary.  It  will 
thus  be  seen  that  a  great  deal  of  ground  is  covered  in  the  three  sheets,  and  the  sum- 
maries given  must  necessarily  be  brief.  It  is,  however,  somewhat  surprising  to  find  no 
mention  of  the  Antarctic  regions,  especially  as  so  much  attention  has  been  paid  to  that 
part  of  the  world  lately. 

World.  Stioler. 

Ncue,  neunte  Lieferungs-Auegabe  von  Stielers  Hand- Atlas.  100  Karten  in 
Kupferstich  herausgege&n  von  Justus  Perthes*  Geographischer  Austalt.  37  and 
38  Lieferung.  Gotha :  Justus  Perthes.     Price  60  pf,  each  part. 

These  two  parts  are  in  one  cover,  and  contain  the  following  maps :  No.  50,  Balkan 
Peninsula,  on  the  scale  of  1 :  3,700,000,  by  B.  Domann  ;  No.  59,  Asia  Minor,  Syria,  etc , 
on  the  scale  of  1 :  8,700,000,  by  H.  Habenicht ;  Nos.  99  and  100,  Sheets  5  and  6  of  a 
map  of  South  America,  on  the  flcale  of  \  :  7,500,000,  by  H.  Habenicht. 

CHABT8. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty, 
during  September  and  October,  1904.  rresented  hy  the  Hydrographic  Department, 
Admiralty. 

No.  InchM. 

X  0*15  Diagram  to  facilitate  the  obtaining  a  ship's  position  by  Sumner's 

method.    Od. 

32391  Monthly  wind-charts  for  the  South  Atlantic  ocean.    6d.  each, 

3250/  The  same  twelve  charts  bound  together  in  an  Atlas.    7s. 

3427  m  s=  2*5      France,  north  coast : — Bade  de  Brest.     2«.  6d, 

3383  m  =  2*4      Nova  Scotia :— The  Gut  of  Canso.    2$.  6d. 

3450  m  =  5*0      West  Indies.    Cuba,  south  coast : — Ensenada  de  Mora.    1<.  6d. 

8454  m  =  var.    Central  America : — Plans  of  anchorages  on  the  north  coast  of 

Panama    1«.  6d. 

8447  m  =  2*98    British  Columbia.    Vancouver  island,  east  coast : — Moresby  pas- 
sage with  its  approaches.    Is.  6d. 

3448  m  =  11*8    North  America,  west  coast.     Queen  Charlotte  sound : — Blunden 

harbour.    1«.  6d. 

3430  m  =  1*99    North  America.    Vancouver's  island : — Galetas  and  New  chan- 
nels.   2i.  6d. 

oAAo  ^     fl*99\  North  America.    Vancouver's  island : — Nawhitti  bar.  Bull  har- 

3*43m=|2^|        hour.    2s.  6d. 

3452  m  s=  5*0      Persian  gulf  entrance : — Ehor  Kawi  anchorage.    1«.  6(2. 

8456  m  =  2*6      Bay  of  Bengal,  east  coast: — Cox's  Bazar.    It.  6d. 

8453  m  =  1*55    Malacca  strait : — Klang  strait  and  approaches.    2s.  6d, 

3368  m  =  0*72    Philippine  islands.    South  part  of  Luzon  island :— Batan  I.  to 

San  Bernardino  I.,  and  Himagaan  bay  to  Inamok.    2«.  Gd, 
8459  m  =  5*89    China,  south-east  coast.   Hon^;  hai  bay  :— Sam  chau  inlet.    Is.  Qd. 
189  m  =  1*9      Japan.    Ikitsuki  jima  to  Taka  shima,  including  the  northern 

approaches  to  Hirado  kaikyo.    2s.  6d. 
3488  m  =  0*34    Japan:— O  shima  to  Furubira  wan.    2s.  6d. 
3409  m  =  0*17    Japan.    Ishinomaki  wan  (Sendai  bay)  and  Sakata  ko  to  Tsugaru 

kaikyo  (strait).    2s.  6d. 
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8489  m  =  1*0      Solomon  iilandi,  Ynbel :— AnstrU   aoond  (Plan :— Allardyoe 

harbour).    It.  6<f. 
8445  m  =  0*5      Paoiflc  ocean.    Loyalty  ialands :— Uvea  atoll  and  Beaatemps- 

Beanpr^  island.    It.  6d. 
1751  Bio  de  la  Plata.    Banc^  point  to  Martin  Garcia  island.    Plan 

added :— Sanc^  harbonr. 
1881  Indian  ocean.  Oargadoa  Garajos  islands.    Plan  added:— Agalega 

islands. 
3031  Bays  and  anchorages  on  the  east  coast  of  Borneo.    New  plan : — 

Buja  and  Manimbora  anchorages. 
1384  Pacific  ocean.    Loyalty  islands,  anchorages  in.  '  Plan  added : — 

Dokin  bay,  Gkuttcha  bay,  Bo  bay,  Poane  bay,  Ani  bay. 

(X  D.  Potter,  Agent.) 

CbMxtM  OaMelled. 

Ho*  GanoeUed  bj  No. 

X  015    Diagram  to  facilitate  the  | 

obtainingaship's  position  by  [New  diagram xO-15 

Sumner's  method                  ) 
1493    Port  Chafes.                   New  sheet  of  plans,  inclnding  Port  Cbagres    3454 
571    Blnnden  harbonr.    PlanlNew  plan, 
on  this  sheet  /    Blnnden  harbonr 3448 

555    Goletas  channel,  etc.      PGot;nd  New  channels 3430 

2007    Bnll  harbour.    Plan  onl^^T        i            v    *  0.1^0 

this  sheet  }New  plan  on  sheet 3443 


2595    Port  Sorsogon.    Plan  on 
this  sheet 


New  chart. 
Batan  island  to   S.  Bernardino  island, 

etc 3368 

139    Northern    entrance    to^Newplan. 
Hirado-no-seto,  etc.                /    Ikitsuki  jima  to  Taka  shima,  etc.       .     .      139 
3190    Allardyoe    harbour.       \^        ,            .     .  «,on 

Plan  on  this  sheet.  |New  plan  on  chart 3430 

1384    Uvea  bay.    Flan  on  thislNew  plan. 

sheet.  /    Uvea  atoll  and  Beautemps-Benupre  island    3145 

(/.  D.  Potter,  Agent.) 

Oharti  that  have  reoeiTed  Important  Correotions. 

No.  1188,  The  World :— Goal  and  telegraph  chart.  2218,  England,  south  coast  :— 
Teignmouth.  1776,  Fieroe  islands :—Traniisvaag.  3159,  Norway: — Torbiom- 
skit-r  to  Joeloen.  3160,  Norway :— Torbiomskier  to  Bauo.  2300,  Baltic.  Gulf  of 
Bothnia : — Sheet  Y. :  Stiemo  point  to  Fi'&derag,  etc.  2302,  Baltic  sea.  Sheet  VJI. : 
Tome  point  round  the  head  of  the  gulf  to  Tauvo.  3345,  France,  west  coast : — 
Chenal  du  Four.  274,  North  Polar  chart :— Atlantic  side.  278,  North  Polar 
chart :~Pacific  side.  2740,  Iceland  and  the  Fseroe  islands.  2976,  Iceland:— 
Snefells  Jokel  to  North  cape.  2977,  Iceland :— North  cape  to  Sigle  fiord.  275, 
America,  north  coast: — Smith  sound,  Kennedy  and  Booeeon  channels.  2564, 
United  States  America,  east  coast : — Delaware  river  (Sheet  2).  528,  South  America. 
Sheet  lY.:  Maranham  to  Pemambuco.  1011,  United  States,  west  coast: — Ap- 
proach to  Juan  de  Fuca  strait.  2908,  Africa,  south  coast :— Port  Natal  entrance. 
2757,  Banka  strait  to  Singapore.  941a,  Eastern  archipelago,  western  portion. 
9416,  Eastern  archipelago,  weetem  portion.  2637,  Celebes: — Strait  of  Makasaar, 
south  part.  1466,  China,  east  coast : — Hongkong,  Fotaumun  pass.  2409,  West 
coast  of  Formosa  and  Pescadores  channel.  913,  Korea,  west  coast: — Maekau 
group  to  Clifford  islands.  104,  Korean  archipelago,  southern  portion.  3365,  Korea 
south-wost  coast : — Port  Hamilton  to  Maekau  group.    980,  Caroline  islands. 

(/.  D.  Potter,  Agent.) 

Chile.  Ohilian  Hydrographic  Office. 

Chilian  Hydrographic  Charts.  Nos. :  94,  Puerto  Condor  i  Bahia  Shell ;  95,  Canales 
de  entrada  de  la  Bahia  Jente  Grande  i  Bahia  Jente  Grande ;  102,  Bahia  Tic- toe 
1  Puertos  Auchemo  i  Telcho ;  103,  Estuario  i  Canal  Baker ;  104,  Canal  Messier. 
Puertos  en  el  Estuario  Baker;  105,  Puerto  Zapallar  i  Bahia  de  Papudo;  114, 
Bahia  de  Qnintero.  Valparaiso :  Oficina  Hidrografica,  Marine  de  Chile,  1903-4. 
Presented  by  the  Chilian  Mydrographie  OJHee. 
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Vorth  AUaatie  Mid  MediUrnuiMn.  Mtttorologieal  Offiee. 

Pilot  CLartof  the  North  Atlantic  and  MediterraDean  for  December,  1904.  London : 
Meteorological  OfEloe,  1904.  Price  6d.  Premtted  by  the  Meteorological  Ojfice, 
London. 

Korth  Padflc.  VM.  Hydrogiaphic  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  December,  1904.  Waahington :  U.S. 
Hydrographic  Office,  1904.    PreeetUed  by  the  U£.  Hydrographie  Qfioe, 

South  Atlantic  Meteorological  Office. 

Monthly  Wind- Charts  of  the  Sonth  Atlantic  Ocean.  London:  Hydrographic 
Office,  1904.    Price  7<.    Presented  by  the  Meteorological  Qfice. 

This  atlas  consists  of  a  series  of  twelve  wind-charts— one  for  each  month— of  the 
South  Atlantic  ocean,  with  the  eastern  part  of  the  South  Pacific  ocean  which  have 
been  prepared  by  the  Marine  Branch  of  the  Meteorological  Office.  Lines  of  equal 
barometric  pressure  and  air-temperature  are  drawn  from  observations  made  simul- 
taneously wiUi  Uiose  of  the  wind.  The  data  from  which  the  charts  have  been  drawji 
consists  of  records  obtained  from  nearly  3300  lo^s  kept  for  the  office  by  voluntary 
observers  in  the  Boyal  Navy  and  the  Mercantile  Marine,  supplemented  by  information 
obtained  from  about  1000  logs  of  H.M.  ships,  lent  by  the  Admiralty  for  the  purpose. 
A  tabic  of  the  mean  rainfall  for  each  month  for  twenty-four  stations  is  given  with 
other  information  at  the  commencement  of  the  Atlas. 

PHOTOaBAPHS. 

British  East  Africa.  Brooke. 

Thirteen  photographs  of  British  East  Africa,  taken  by  J.  W.  Brooke,  Esq.  Pre- 
eented  by  /.  W.  Brooke,  Etq. 

These  little  kodak  photo^phs  wore  taken  by  Mr.  Brooke  during  a  journey  he 
made  through  the  region  to  the  north  of  Mount  Elgon  and  Lake  Rudolf  in  the  years 
1903-4. 

(1)  A  volcanic  bubble  near  Nakuro  station;  (2)  Basalt  clifis  south  of  Lake 
Naivnsba ;  (3)  The  Naivasha  zebra  farm ;  (4)  A  pair  of  sixty-pound  tusks,  Nai- 
vasba;  (5)  Masai  headdress  of  small  bird-skins;  (6)  A  donkey  bogged;  (7)  Bush 
on  the  foot-hills  of  Elgon;  (8)  Karamoja  tribe;  (9)  Crossing  the  lSd>ush,  southern 
Abyssinia;  (10)  A  camp  on  Lake  Rudolf;  (11)  A  Turkhana  bull.  Lake  Rudolf; 
(12)  My  first  elephant;  (18)  Our  fighting  force. 

California.  Stark. 

Twenty  photographs  of  the  Yoscmite  Valley,  California,  taken   by  W.  Emory 

Stark,  Esq.     Presented  by  W.  Emery  StarJc,  Esq. 

The  beautifol  scenery  of  the  Tosemite  valley  is  well  known,  and  has  often  been 
photographed.  These  views  are  decidedly  typical,  and  form  a  welcome  addition  to 
our  collection. 

(1-4)  Views  in  the  Yosemite  valley;  (5)  Village  in  the  Yosemite  valley;  (6)  The 
Bridal  falls;  (7  and  8)  The  Nevada  falls ;  (9)  Distant  view  of  the  Nevada  and  Vernal 
falls;  (10)  General  view  from  Glacier  point;  (11  to  13)  The  Mirror  lake;  (14  and 
15)  Tbe  Merced  river ;  (16)  The  Yosemite  valley ;  (17)  View  from  Inspiration  point ; 
(18  and  19)  The  Wawona  forest;  (20)  Our  mountain  cavalcade. 

7^1  and  Samoa  Islands.  Stark. 

Fifty-five  photographs  of  the  Fiji  and   Samoa  islands,  taken   by  W.   Emery 
Stark,  Esq.    Presented  by  W.  Emery  Stark,  Esq. 

A  set  of  quarter-plate  platinotypes,  illustrating  scenes  of  life  in  Samoa  and  Fiji 
at  the  present  time.  They  were  taken  upon  the  occasion  of  Mr.  W.  Emery  Stark's 
visit  to  the  islands  in  May  and  June,  1903. 

(1  and  2)  Suva;  (3)  A  street  in  Suva;  (4)  The  "town  clock,"  a  loff  of  wood 
struck  with  a  mallet,  Suva ;  (5-7)  Levuka ;  (8)  Bewa ;  (9)  The  chief  of  Rewa  in 
front  of  the  royal  hut;  (10)  Coming  out  of  church,  Bewa;  (11)  The  chief  of  Rewa; 
(12  and  13)  Biead-fmit  trees  on  the  Bewa  property ;  (14)  The  fiunily  and  councillors 
of  the  chief  of  Bewa;  (15)  An  old  cannibal,  a  relic  of  the  past;  (16-18)  Apia; 
(19)  A  scene  in  Apia;  (20  and  21)  The  beach,  Apia;  (22  and  23)  Scene  near  Apia; 
(24)  The  Court  of  Justice,  Apia ;  (25)  A  double  war-canoe,  Apia ;  (26)  Native  police- 
men, Apia;  (27)  The  chief  justice  (native)  of  Samoa;  (28)  A  mission  school,  Apia; 
(29)  Coining  oat  of  church  on  Sunday,  Apia;  (30)  Natives  in  their  Sunday  best, 
A]Ha ;  (31)  Coooa-nut  palms,  Apia ;  (92)  An  avenue  of  palms.  Samoa :  (88)  A  chief- 
tess ;  (84)  A  ohtoftess  and  baby ;  (86)  Making  baskets  of  palm-laaTes ;  (86  and  87) 


120  NEW  MAPS. 

Hut  buildiDg;  (38)  A  native  hat;  (39)  A  goTernment  hut  for  TiBitora  up  in  the 
mountains  near  the  crater  lake;  (40)  Making  '*kaYa,"  a  native  drink;  (41-43) 
The  crater  lake ;  (44)  Our  boys  bathing  in  the  crater  lake ;  (45)  Natives  of  Samoa ; 
(46)  A  family  group ;  (47)  Clearing  the  forest ;  (48-52)  Views  in  the  Samoa  islands ; 
(58)  Native  soldiers  and  police,  Pago-Pago;  (54  and  55)  Pago-Pago. 

New  Zealand.  Stark. 

Six  photographs  of  the  Great  Waimangu  geyser,  taken  by  W.  Emery  Stark,  Esq. 
Presented  by  W,  Emery  Stark,  Etq. 

A  most  interesting  set  of  six  photographs  of  the  Great  Waimangu  geyser  (North 
island.  New  Zealand),  which  broke  out  for  the  first  time  in  January,  1901.  It  is  in 
eruption  about  every  thirty-six  hours,  and  these  photographs  show  six  different  stages 
of  the  eruption,  on  April  17, 1908,  from  its  early  indications  to  the  final  stage. 

New  Zealand.  Stark. 

Eight  photographs  of  the  New  Zealand  Alps,  taken  by  W.  Emery  Stark,  Esq. 
Preiented  by  W,  Emery  Stark,  Eiq. 

These  photographs  vary  in  morit,  but  some  of  them  are  remarkably  good.  They 
are  enlargements,  measuring  H  inches  by  9)  inches.  One  or  two  of  the  Tasmau 
glacier  are  especially  interesting. 

(1)  Mount  Oook;  (2)  Mount  Oook  from  the  "Govemor*s  Bush;"  (3)  The  Tasman 
glacier  with  the  Dome ;  (4)  The  Tasman  glacier  with  Mount  de  la  Beche ;  (5)  The 
Tasman  glacier  with  Mount  Tasman ;  (6)  The  moraine,  Tasman  glacier ;  (7)  Mount 
Sefton ;  (8)  Mr.  Stark's  glacial  work  on  the  Tasman  glacier. 

Northern  Nigeria.  Borden. 

Twenty-one  photographs  of  Northern  Nigeria,  taken  by  Major  J.  A.  Burden,  aif.G. 
Preiented  by  Major  J.  A.  Burdon,  C,M,0. 

Major  Burden  was  appointed  British  Resident  of  Sokoto  soon  after  the  country  came 
under  British  rule,  and,  during  his  official  visits  to  native  chiefs  and  others,  has  had 
exceptional  opportunities  of  photographing  some  of  the  leading  persons  and  interesting 
scenes  at  an  important  historic  period.  Several  of  the  photographs  illustrate  Major 
Burden's  paper  in  the  last  number  of  the  Oeographieal  Jowmal.  The  following  are 
the  abbreviated  titles,  but  a  very  complete  description  has  been  written  upon  each 
photograph : — 

(1)  The  Sarikin  Mnslimin  and  Waziri  of  Sukoto;  (2)  Mohamuiadn  Maiturarc, 
Marafa  of  Sokoto ;  (3)  Malam  'Akal ;  (4)  The  Sarikin  Yamma,  headman  of  Dogon 
Daji;  (5)  Mainasarn,  a  native  of  the  upper  Benue;  (6)  Kiari,  a  native  of  Western 
Bomu ;  (7)  The  Emir  of  Argungu,  the  heir  to  the  Gando  Emirate ;  (8)  Kiari,  senior 
native  political  agent,  Northern  Nigeria;  (9)  Police  barracks,  Sokoto;  (10)  The  plain 
outside  Sokoto;  (11)  Government  House,  Zungeru;  (12)  View  from  the  verandah  of 
Government  House,  Zungeru ;  (13)  The  Sarikin  Tambawel ;  (14)  Natives  of  Sokoto ; 
(15)  A  street  in  Sokoto;  (16)  Sokoto  horsemen;  (17)  The  tomb  of  Othman  dan  Todio 
at  Sokoto;  (18)  Native  compound,  Sokoto;  (19)  Native  horsemen  at  Sainyinna; 
(20)  Jarumai,  messenger  of  the  Emir  of  Argungu ;  (21)  Group  of  native  horsemen. 

Slam.  Adam. 

Nineteen  photographs  taken  in  the  Province  of  Monthon,  West  Siam,  by  Frank 
Adam,  Esq.    Presented  by  Frank  Adam,  Esq. 

Mr.  Frank  Adams  is  a  resident  at  Puket,  Island  of  Tongkah,  West  Siam,  and  has 
exceptional  opportunities  of  visiting  some  of  the  little-known  localities  of  that  part 
of  the  country.  During  his  visits  he  has  taken  these  photographs,  of  which  he  has 
been  good  enough  to  send  us  copies.    The  titles  are  as  follows : — 

(1)  View  of  Tongkah  hill;  (2  and  5)  Tongkah  bay;  (8)  Siamese  house  at  the 
foot  of  Tongkah  hill;  (4)  Watt,  Puket;  (6)  Puket;  (7)  Tongkah  harbour;  (8)  Straito 
of  Salang,  looking  south-east;  (9)  Straits  of  Salang,  looking  north-west;  (10  to  13) 
Islands  in  the  Straits  of  Salang ;  (14  and  15)  Mouth  of  the  Pangna  river ;  (16  and 
17)  The  Takonah  river;  (18)  Moutii  of  the  Benong  river;  (19)  View  of  the  town  and 
mountains  of  Kenong. 

NJS.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Fhoto- 
graphfl  which  has  been  establiahed  in  the  Map  Boom,  if  all  the  Fellows 
of  &e  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefbl  for  refbrenoe  if  the  name  of  the  photographer  and  his 
address  ace  given. 
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ON  A  NEW  GENUS  OF  ALGA,  CLEMENTSIA  MARKHAMIANA.* 

By  QEORQE  MURRAY,  F.R.S. 

It  was  a  great  pleasure,  and  I  might  be  excused  for  thinking  it  a 
triumph,  that  the  first  new  organism  whioh  fell  to  the  bag  of  the  Discovery 
should  have  fallen  to  my  personal  share.  A  new  species  would  have 
l)een  welcome.  My  delight  was  the  greater  when  I  realized  that  I  was 
face  to  face  with  a  new  generic  type.  This  realization  did  not  come  at 
once.  In  looking  into  my  diary,  I  find  that  for  a  whole  day  I  puzzled 
over  the  possible  relationships  of  this  organism,  unwilling  as  I  am  to 
think  a  type  new ;  to  think  I  should  be  the  first  to  see  something  no 
human  student  of  pelagic  organisms  should  have  seen  before,  and  this 
a  generic  type !  If  a  personal  reference  in  one  sentence  may  be  excused, 
I  may  claim  the  permission  to  recall  a  day  of  restraint  when  I  tried  to 
disguise  from  Captain  Scott  (who  had  taken  an  active  interest  in  the 
microsoopic  study  of  plankton)  and  from  Dr.  Koettlitz  my  hopes  and, 
it  may  be,  my  fears.  The  next  morning's  tow  nettings  brought  in 
mature  forms,  which  enabled  me  to  decide  once  and  for  all  that  the 
Discovery  had  captured  a  new  type  of  pelagic  organism — a  generic  type 
whioh  can  most  fittingly  bear  the  name  of  the  man  who  initiated  the 
Discovery  Expedition  ;  the  name  is  Glementsia  Marhhamiana, 

There  were  many  who  did  their  best ;  the  President  did  his  best  so 
conspicuously  from  the  first  that  it  is  fitting  his  name  should  be  that  of 
this  first  organism  to  be  named  after  the  expedition. 

On  the  next  day,  to  my  great  delight  and  particular  pleasure,  Dr. 
Koettlitz  discovered  a  new  species  of  Peridinian.  I  had  thought  the 
ocean  was  exhausted  of  Peridinians;  they  were  my  own  particular 
preserve,  and  here  was  my  own  particular  pupil  in  such  matters, 
Dr.  Koettlitz,  beating  his  master  on  his  own  ground.  With  his 
characteristic  modesty,  he  met  me  on  the  deck  for  a  verification,  and 

*  In  the  plate  the  name  is  incorrectly  given  as  Clememia. 
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soarcely  before  I  had  spoken,  Dr.  Eoettlitz  had  annonnced  a  new 
species,  to  be  called  after  our  captain.  This  speoies  Dr.  Eoettlitz  will 
describe  in  dne  course. 

The  original  drawings  of  Olementaia  were  made  by  Dr.  Wilson  at  the 
time  of  its  capture,  and  the  engraving  is  by  Mr.  Highley. 

The  particular  interest  in  this  type  is  not  only  its  unique  character 
as  an  oceanic  plant,  but  its  significance  firom  the  point  of  view  of  the 
geographical  distribution  of  such  organisms.  There  are  allied  forms, 
both  Gloeocapsoid  and  Chlorococcoid — not  well  defined  for  the  most 
part — on  sea-shores,  but  I  have  never  met  with,  either  under  the 
microscope  at  sea  (I  mean  the  high  seas)  or  in  botanical  records,  anything 
nearly  related  to  Okmentaia,  Its  nearest  allies  are  from  fresh  water, 
and  this  fact  alone  will  account  to  any  naturalist  for  my  day  of 
bewilderment  mentioned  above. 

The  difficulty  that  arises  in  interpreting  the  development  and  life- 
history  of  pelagic  organisms  is  this :  one  cannot  submit  them  to  the 
normal  tests  of  cultivation,  as  one  would  do  with  fungal  and  bacterial 
organisms,  or  with  fresh-water  algsd.  The  only  real  groundwork  to  go 
upon  is  the  assembling  of  numerous  specimens,  and  the  intelligent 
understanding  of  these  specimens  in  their  various  stages  by  the  light 
of  the  known  life-history  of  allied  forms.  This  must  be  done  in  the 
case  of  Glementsia,  and  I  shall  try  to  show  what  I  take  to  be  its  course  of 
development. 

Fig.  1  shows  what  I  take  to  be  the  youngest  stage  in  which  the 
cells  are  living  in  association — in  colonies — enveloped  in  a  common 
mucilaginous  membrane.  In  Figs.  2  and  3  we  see  (much  more  highly 
magnified)  the  process  of  subdivision  of  the  cells,  a  division  into  fours, 
and  especially  in  Fig.  3  these  forms  are  displayed  in  an  encysted, 
stratified  integument.  The  next  ascertained  stage  is  Fig.  4,  in  which 
we  have  the  escaped  cells  grown  much  larger  and  free,  and — such  is  my 
interpretation — about  to  give  birth,  or  inevitably  destined  to  give  birth, 
to  a  colony  like  that  shown  in  Fig.  1.  This  interpretation  is  based,  of 
course,  on  known  facts  in  the  life-history  of  allied  forms.  No  man  can 
tell  from  the  available  material  what  may  happen  between  the  stage 
shown  in  Fig.  4  and  the  establishment  of  the  colony  shown  in  Fig.  1. 
The  magnification  is  identical.  It  will  be  seen  there  is  a  great  increase 
in  size  in  these  cells  from  the  subdividing  stage  in  Figs.  2  and  3,  as 
would  be  expected  in  a  stage  about  to  establish  a  colony  such  as  that 
shown  in  Fig.  1. 

Olenientiia  Marhhamiana,  nov.  gen.  et  spec. 

Units  existing  in  colonies  within  a  stratified  integument,  dividing 
into  groups  of  four,  varying  much  in  the  numbers  of  the  colony ;  the 
integument  gradually  growing  in  thickness  and  in  stratification,  ulti- 
mately bursting  and  permitting  the  escape  of  the  unit  cells ;    unit 
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cells  inoreMiiig  in  sise  markedlj  and  (presumably)  subdividing  into 
oolonieB  like  the  parent  colony ;  in  nearly  eyery  stage  characterized 
by  the  thick  and  many  times  stratified  walls  of  the  integument,  and 
especially  also  by  the  abundant  oily  and  ohlorophyllaceous  contents  of 
the  cells. 

Lat  7*"  S.  to  12^  S. ;  long.  30°  W.  to  33°  W. 


ON  CERTAIN  RECENT  CHANGES  IN  THE  CRATER  OF 

STROMBOLI. 

By  TEMPEST  ANDERSON,  M.D..  D.So. 
In  1875,  Prof.  Judd,  F.R.S.,  published  in  the  Geological  Mcujazine  an 
admirable  series  of  articles  entitled  *'  Contributions  to  the  Study  of 
Volcanoes." 

The  part  dealing  with  the  Lipari  islands  has  been  my  constant 
companion  and  guide  during  two  visits  to  those  islands  in  1888  and 
1904,  and  it  deals  so  fully  with  the  subject,  both  from  a  historical  and 
scientific  point  of  view,  that  I  feel  it  would  be  presumptuous  to  attempt 
to  paraphrase  the  excellent  description  which  he  has  so  well  written. 
Since  his  visit,  however,  Stromboli  has  continued  in  its  wonted  activity, 
generally  of  a  moderate  character,  and  so  regular  that  it  might  almost 
be  called  rhythmical,  though  occasionally  varied  with  periods  of  vio- 
lence, and  sometimes  of  almost  total  quiescence.  As  a  result,  certain 
changes  have  occurred  in  and  about  its  crater ;  not  on  any  very  large 
scale,  it  is  true,  but  sufficient  to  be  of  interest.  When  I  visited  the 
islands  in  1888, 1  carried  with  me  a  camera,  with  which  I  took  photo- 
graphs *  from  selected  points  of  view,  believing  that  I  was  thus  securing 
records  more  accurate  and  unbiassed  than  any  mere  verbal  description ; 
and  in  1904  I  revisited  the  islands,  carrying  the  same  camera  and 
lenses,  and  took  comparison  photographs  from  as  nearly  as  possible  the 
same  positions.  These  photographs  form  the  basis  of  this  paper,  and 
have  been  supplemented  by  several  other  photographs  and  diagrams 
placed  at  my  disposal  by  Prof.  Kicc5,  of  the  Eeale  Osservatorio,  Catania 
and  Mr.  Gleo.  S.  Eunson,  of  Northampton,  who  visited  the  volcano  with 
the  Geologists'  Association  in  1889.  These  fill  up  the  gaps  and  show 
the  changes  during  the  intervening  years. 

Believing  as  I  do  that  photographs  should  themselves  form  the 
record,  and  that  the  letterpress  should  be  mainly  explanatory  of  them, 
I  have  placed  opposite  each  plate  a  note  calling  attention  to  the  main 
points  shown,  and  prefaced  the  whole  by  such  a  description  of  the 
island  as  may  serve  to  make  my  story  intelligible.  To  this  I  have 
added  a  summary  of  the  main  changes  noticed. 

<Stromboli  is  the  most  easterly  and  northerly  of  the  Lipari  islands. 
It  is  situated  north  of  Sicily,  close  to  the  track  of  steamers  plying 

•  See « Yolcanio  Stndiei  by  Tempest  Anderson.'   Plates  xx.  to  xxvii.   Murray :  1903. 
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between  Naples  and  the  Straits  of  Messina,  and  is  thus  an  object  familiar 
to  passengers  to  or  from  Egypt  or  tlie  East,  though  09mparatiyely  few 
have  landed  on  its  shores.  Its  almost  constant  eruptions  have  gained 
it  the  name  of  the  lighthouse  of  the  Mediterranean.  It  is  almost 
oiroular,  as  its  old  name  Strongyle  indicates,  and  rises  as  an  irregular 
cone  out  of  deep  water.  On  the  north-west  side  is  the  crater,  *'  Apparato 
Eruttivo,"  of  the  Italian  observers,  and  the  Soiara  or  steep  slope  do'C^ 
which  the  ejecta  roll  into  the  sea.  The  Sciara  is  bounded  on  each  side 
by  two  steep  cliffs,  File  di  Sciara  and  File  di  Baraona,  which  are  formed, 
like  the  Sciara  itself  of  laya-streams,  agglomerates,  and  dykes ;  in  fact, 
of  almost  every  kind  of  compact  volcanic  material,  chiefly  of  basic 
composition. 

The  summit  of  the  moun^taiu  consists  of  a  crescentic  ridge,  the 
Serra  di  Yancori,  open  towards  the  north.  It  forms  part  of  an  old 
crater  ring,  and  thus  presents  points  of  similarity  to  Somma.  Inside 
the  crescent  ridge,  and  in  places  joined  to  it  by  irregular  crests  of 
rock,  but  mainly  separated  from  it  by  a  valley,  '*  A  Fossieiedda,"  similar 
to  the  Atrio  del  Cavallo  of  Vesuvius,  is  another  crescentic  ridge,  which, 
on  my  first  visit  in  1888,  in  many  places  immediately  surrounded  the 
active  crater,  the  bottom  of  which  was  visible  therefrom.  In  1 904,  owing 
to  changes  presently  to  be  described,  this  view  was  not  obtainable. 

Connected  with  its  two  extremities,  and  immediately  overlooking 
the  sides  of  the  crater,  are  two  conspicuous  pointed  rocks,  the  Torrelle,* 
which  partly  obstruct  the  view  of  the  crater  when  viewed  from  the  cliffs 
overlooking  the  Sciara  on  its  north-east  and  south-west  respectively. 
These  Torrelle,  being  practically  unaltered  by  ordinary  eruptions,  pre- 
sent good  points  of  comparison  for  estimating  the  changes  that  take 
place,  and  one  or  other  of  them  is  included  in  most  of  the  photographs. 
Between  the  two  Torrelle,  in  the  midst  of  a  sort  of  amphitheatre 
formed  by  them  and  the  crescentic  ridge  last  mentioned,  is  the  crater 
and  its  appurtenances,  *'  The  Apparato  Eruttivo  "  of  Italian  observers. 
This  amphitheatre  is  open  to  the  north-west,  and  from  its  open  side 
beyond  the  craters  the  steep  slope  of  the  Sciara  extends  down  into  the 
sea.  This  Sciara,  as  is  well  known,  is  one  of  the  most  peculiar  features 
of  this  volcano.  It  extends  at  an  angle  of  about  35°,  which  is  the 
*'  angle  of  repose "  for  the  kind  of  material  of  which  it  is  composed, 
down  into  the  deep  water  of  the  Mediterranean ;  and  though  the  volcano 
has  certainly  been  in  almost  constant  eruption  during  the  whole  of  the 
historic  period  and  probably  muck  longer,  it  has  never  been  able  to 
build  up  a  talus  sufficient  to  rise  to  the  level  of  the  sea,  much  less  to 
that  of  the  lip  of  the  crater,  about  which,  according  to  the  analogy  of 
other  volcanoes,  it  might  have  been  expected  to  have  built  up  a  cone 
on  this  side  comparable  to  the  portion  on  the  south  described  above, 

*  We  beard  these  rooka  called  bj  the  natiyes  Torrelle  [*'  little  towers  "]  and  Torrione 
["  big  towers  '*].    Tbey  are  spoken  of  by  Profii.  Rioc6  and  Mercali  as  Faraglioni. 
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On  November  17,  1882,  and  following  days,  a  severe  eruption  took 
place.  Towards  the  oommenoement  there  was  an  explosion  more  severe 
than  any  remembered  by  the  inhabitants,  and  five  new  booche  opened  on 
the  north-west  slope  of  the  Soiara,  about  100  metres  below  the  usually 
active  orater.  Bed-hot  stones  were  thrown  on  to  the  southern  slopes  of 
the  mountain,  and  one  weighing  several  tons  as  far  as  Ginostra.  On 
November  27  the  eruption  was  so  severe  that  the  inhabitants  thought 
of  emigrating.  No  lava-flow  took  place.  Meroali  contrasts  this  fact 
with  the  usual  sequence  of  events  on  Etna  and  Vesuvius.* 

On  February  25,  1888,  there  was  a  severe  earthquake  on  Strombdi, 
and  others  on  March  21  and  May  22.  They  were  local,  and  not  felt  on 
the  other  islands.  Mercali  concludes  that  they  were  connected  with 
the  local  volcanic  activity,  although  the  eruptions  continued  with  their 
usual  degree  of  intensity,  and  that  they  were  different  from  the  Gala- 
brian  earthquakes.  Such  local  earthquakes  are  common  in  the  Lipari 
islands. 

Mercali  visited  Stromboli  in  September,  1888,  and  found  a  single 
active  crater.  In  February,  1889,  he  found  the  crater  more  active  and 
notably  changed.  The  bocca  active  in  September,  1888,  was  now 
quiet  and  in  a  fumarolic  condition,  and  three  new  bocche  had  opened  on 
the  edge  of  the  Sciara,  one  of  which  gave  eruptions  with  a  rhythm 
independent  of  the  others. 

In  June,  1891,  Profs.  A.  Rioc6,  of  Catania,  and  G.  Mercali,  of 
Naples,  visited  the  island  and  embodied  their  observations  in  a 
valuable  memoir  t  from  which  the  plan  is  copied  by  permission,  and 
the  nomenclature  and  numbering  of  the  bocche  adopted  by  them  has 
also  been  followed  throughout  this  paper. 

They  found  a  large  crater,  No.  1,  corresponding  to  that  described 
above  by  myself  in  1888,  and  figured  in  Plate  II.,  and  four  smaller  bocche 
on  or  about  its  northern  edge  at  the  lip  of  the  Sciara.  Bocche  Nos.  2  and 
3,  towards  the  eastern  side  of  the  crater,  were  considered  to  be  situated 
on  one  radial  fissure,  and  they  appear  to  correspond  in  position  to  the 
smoking  cone  of  1888,  and  to  the  fumarolic  area  observed  in  the  same 
region  in  1904.  Bocche  Nos.  4  and  5,  towards  the  western  portion  of 
the  orator,  are  described  as  situated  on  another  radial  fissure.  They 
correspond  in  position  to  the  cone  from  which  the  explosive  eruptions 
took  place  in  1888,  and  to  the  bocche  from  which  similar  explosions 
still  took  place  in  1904. 

The  writers  also  describe  and  mark  three  streams  of  lava,  ii.,  ill.,  iv.. 


•  MeroaU,  op.  oil.,  vol.  27,  1884. 

t  •  Sopra  il  Periodo  Eruttivo  dello  Stromboli,  Belacione  dei  Profesaori  A.  Rioco  c  G. 
Mercali  con  appendioe  dol  Ingcgnere  S.  Aroidiacono  cstratto  dagli  Aunuli  deir 
UiBsio  centrale  Hetcorologico  e  Geodinamioo,'  Boric  2,  Parte  iii.  vol.  11, 1889.  Bomu  : 
Tip.  deU'  unionc  Coop.,  edit  1892. 
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as  having  run  down  the  Soiara  in  June,  189 1«  from  bocca  3.  It  is 
noticeable  that  thia  diaoharge  of  lava  took  plaoe  from  a  booca  which 
usoally  is  qniet  and  fdmaTolio  in  its  action,  and  not  from  the  usually 
explosive  area  4  and  5. 

In  1889  the  English  Geologists'  Association  visited  Stromboli,  and 
Plate  v.,  from  a  photograph  by  Mr.  G.  S.  Eunson,  who  was  one  of  the 
party,  shows  that  changes  were  already  commencing. 

Signer  Gniseppe  Benda,  postmaster  of  Stromboli,  informed  me  that 
abont  1890  a  stream  of  lava  with  three  tongues  issued  from  the  crater 
and  ran  down  the  Sciara.  He  fixed  the  date  as  having  been  two  years 
after  the  great  eruption  of  Yulcano  in  1898.  This  corresponds  probably 
with  the  eruption  described  by  Fro&.  Bico6  and  Meroali  as  above. 

Scattered  through  the  volumes  of  the  Bolletino  delta  Societa  Siamo- 
hgica  IkUiana  sinoe  their  commencement  in  1895,  are  numerous  notices 
by  Profl  Bicc6  and  Signor  Aroidiacono,  both  of  the  Reale  Osservatorio 
of  Catania,  on  the  state  of  the  activity  of  the  volcanoes  of  Sicily  and  the 
adjacent  islands.  These  are  virtually  inaccessible  to  English  readers, 
as  only  about  two  copies  appear  to.find  their  way  into  this  country,  but, 
thanks  to  the  courtesy  of  Prof.  Milne,  f.r.s.,  I  have  been  able  to 
abstract  the  following  information. 

1895.  Stromboli  was  in  its  usual  characteristic  state  of  eruption, 
except  that  on  March  29  a  very  violent  explosion  occurred  in  corre- 
spondence with  a  slight  shook  of  earthquake  felt  in  several  places  in 
Calabria.  There  followed  towards  the  end  of  the  year  several  violent 
explosions  sufficiently  severe  to  shake  the  island.  A  small  stream  of 
lava  issued  from  the  Sciara  below  the  bocca  4  this  year  or  in  1894. 

1896.  Stromboli  was  in  its  usual  condition  during  the  whole  year, 
except  that  on  July  13  there  was  a  severe  explosion,  by  which  masses 
of  incandescent  lava  and  scoria  were  thrown  to  a  great  distance,  and 
some  damage  wasMone  to  the  vineyards  by  fires  in  consequence.  The 
whole  island  was  enveloped  in  a  cloud  of  cush,  and  the  noise  was  heard 
very  plainly  at  Lipari.  A  slight  shook  of  earthquake  was  felt  at  Palini, 
in  Calabria. 

1897.  Nothing  special  was  recorded. 

1898.  Stromboli  was  chiefly  in  its  usual  state.  It  was  more 
active  than  usual  in  October,  and  unusually  quiet  in  November. 
On  September  14,  1898,  Signor  A.  Semprivi  Capo  Posto  Semaphore 
di  Stromboli  ascended  the  mountain,  and,  all  being  quiet,  was  able  to 
ascend  the  western  Faraglioni  (Torrella),  commanding  a  good  view  of 
the  craters  from  above,  and  found  the  relative  positions  of  the  bocche 
had  not  materially  varied  since  the  original  report  by  Prof.  Eiccd, 
Meroali,  and  Arohidiacono  in  1891.  No.  5  was  still  in  action, 
but  its  direotion  somewhat  changed,  so  that  it  could  scarcely  be 
seen  from  the  semaphore.  It  appeared  to  bo  the  point  from  which 
most  of  the  larger  explosions  took  place.     On  October  28,  1898,  Prof. 
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fiioo6  asoended  the  mountain  and  observed  a  suooession  of  eruptioDs. 
Four  oonsiderable  ones,  besides  smaller  ones,  took  plaoe  from  bocoa  No. 
i^me  moderate  ones  from  No.  4,  while  Nos.  2  and  3  discharged  masses 
C^moke. 

1899.  Stromboli  was  mostly  in  its  usual  condition,  with  oooasional 
increases  of  actiyity.  There  was  a  slight  increase  of  actiyity  at  the 
beginning  of  February.  On  March  6  a  very  violent  explosion  occurred 
in  one  of  the  side  craters,  followed  by  the  formation  of  two  small 
cones  in  its  floor,  and  on  the  following  days  increased  activity  con- 
tinned.  During  this  year  Prof.  Matteucci  stayed  nine  days  on 
Stromboli,  and  made  six  ascents.  The  eruptions  all  took  place  from  a 
little  eccentric  cone  on  the  southern  slope  of  a  larg^e  crater  of  explosion, 
probably  4,  4  bis,  or  5,  and  there  were  six  other  bocche,  but  they  only 
emitted  smoke.  The  mountain  was  again  active  in  November,  and 
about  the  10th  of  that  month  a  new  booca,  No.  6,  opened  on  the  Sciara 
below  and  to  the  north-east  of  No.  5. 

1900.  Stromboli  was  unusually  active  from  March  to  November, 
especially  in  October.  Many  of  the  explosions  were  sufficiently  powerful 
to  shake  the  whole  island  and  cover  it  with  dust.  The  chief  explosions 
were  from  bocche  4, 4  bis,  and  5,  all  situated  towards  the  western  part  of 
the  Sciara.  The  later  observations  are  not  yet  published,  but  Signer 
Liberator  Castalan,  syndic  of  Filicudi,  whose  house  commands  a  full 
view  of  Stromboli,  informed  me  that  there  was  a  severe  eruption  of 
Stromboli  in  December,  1903,  and  January,  1904,  also  others  five  and  ten 
years  previously.  Between  those  times  nothing  special  occurred,  but 
the  mountain  was  never  absolutely  quiet. 

Signer  Quiseppe  Kenda,  Postmaster  of  Stromboli,  also  spoke  of  an 
eruption  in  November  and  December,  1903,  during  which  a  stream  of 
lava  ran  down  the  Sciara  from  about  December  10  to  20,  and  a  new 
booca  formed  on  the  north-eastern  part  of  the  eruptive  area  near  the 
Torrione  (Torrella  ?). 

There  was  an  earthquake  in  February,  1904. 

1904.  I  stayed  four  days  on  the  island,  and  ascended  the  cone  on 
April  20  and  22.     The  photographs  were  taken  April  20. 

On  May  30,  1904,  Signer  D.  Yasalo,  Capo  Posto  del  Semaphore  di 
Stromboli,*  made  an  ascent  of  the  mountain,  and,  the  craters  being  quiet, 
was  able  to  ascend  the  eastern  Faraglioni  (Torrella),  from  whence  he 
had  a  near  view  of  the  '*  Apparato  Eruttivo."  He  found  in  the  part 
which  I  have  called  the  fumarolic  area  a  new  bocca,  which  he  calls  No.  7. 
It  is  about  20  metres  east-south-east  from  bocca  2,  and  about  6  metres 
by  4  metres  in  extent.  It  was  in  a  state  of  the  weakest  activity,  and 
emitted  whitish  smoke,  apparently  being  in  a  similar  condition  to  that 
on  April  20,  when  I  photographed  the  locality,  as  shown  in  Plate  lY. 


*  See  £oU.  deUa  8oc.  Sum.  Ital.,  vol.  10. 
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He  alflo  found  the  large  orater  No.  1  filled  up  as  described  above, 
probably  during  tbe  eruption  of  November,  1903.  It  is  very  satisfactory 
to  find  my  observations  in  this  respect  iodependeotly  confirmed. 

He  also  climbed  the  western  Faraglioni  (Torrella)  and  noted  the 
condition  of  the  western  bocche,  which  were  still  the  most  active. 

The  following  information,  though  not  strictly  scientific,  may  be  of 
interest  or  use  to  intending  visitors. 

The  southern  part  of  the  island  is  precipitous,  and  for  the  most  part 
uncultivated.  The  north-eastern  part  is  gently  sloping,  and  presents 
a  large  village  (St.  Yincenzo),  or  perhaps  rather  a  large  straggling 
group  of  houses,  with  two  churches,  situated  among  vineyards.  From 
the  cultivation  of  these  and  from  fishing,  the  inhabitants,  who  number 
perhaps  4000,  derive  a  precarious  livelihood.  To  the  west  of  the  village, 
and  on  a  promontory  near  the  eastern  side  of  the  Sciara,  is  a  signal 
station  maintained  by  the  Italian  Government,  where  the  passage  of 
vessels  is  recorded  and  reported.  One  of  the  officials  here  is  charged 
with  keeping  a  diary  of  the  state  of  activity  of  the  volcano,  and  he 
reports  to  Prof.  Ricc6,  of  the  observatory  of  Catania. 

The  only  other  person  who  seemed  to  know  anything  about  or  take 
any  interest  in  the  doings  of  the  volcano  was  the  postmaster,  Signer 
Guiseppe  Benda. 

There  is  another  small  village,  Ginostra,  to  the  west  of  the  island. 
There  is  no  inn  on  the  island,  but  tolerable  lodgings  are  obtainable  at 
the  house  of  Don  Antonio  Eenda,  who  did  his  best  to  make  us  comfort- 
able. A  small  steamer  calls  twice  a  week.  It  goes  daily  from  Milazzo 
to  Lipari,  and  some  one  or  other  of  the  islands,  and  there  is  a  steamer 
once  a  week  to  Messina.  There  is  no  harbour,  but  passengers  are 
landed  in  small  boats.  If  the  wind  is  unfavourable,  landing  is  some- 
times impossible. 

We  took  as  guide  Francesco  Conti  from  Lipari,  who  has  been  in 
America  and  speaks  some  English. 

In  conclusion,  I  wish  to  express  my  grateful  thanks  to  11.1.11.  the 
Archduke  Ludwig  Salvator  of  Tuscany,  for  allowing  the  reproduction 
of  the  map  from  his  monumental  work,  *  Die  Liparischen  Inseln,' 
Siebendes  Heft  (Stromboli,  1806);  to  Prof.  Kioco,  of  Catania,  for 
much  valuable  assistance,  and  for  permitting  the  reproduction  of  the 
inset  plan  of  the  crater  and  Sciara ;  to  my  valued  friends  Prof.  Bonney, 
F.B.S.,  Prof.  Jadd,  f.r.s  ,  Prof.  Milne,  f.b.s.,  and  George  Yeld,  my  com- 
panion during  the  voyage,  for  much  kind  assistance  and  counsel ;  and 
to  Mr.  Geo.  S.  Eunson,  of  Northampton,  for  the  use  of  the  negative  of 
PUteV. 
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THE   MOUNTAINS  OF  TURKESTAN.* 

By  ELLSWOBTH  HUNTINGTON. 

The  Ontographic  Belations  of  Human  Life. 

A  complete  study  of  geography  must  oonsider  not  only  the  external 
habits  of  plants,  animalp,  and  men  in  relation  to  their  environment,  but 
also  human  character  and  methods  of  thought  in  so  far  as  they  are, 
directly  or  indirectly,  the  product  of  physiographic  conditions.  As  yet 
the  science  of  geography  is  so  young  that  we  have  grasped  but  a  few 
of  the  most  elementary  of  the  relations  that  connect  the  complex  nature 
of  man  with  his  physical  environment,  and  with  its  indirect  effects 
working  through  lower  forms  of  life.  Indeed,  so  imperfect  is  the 
science  that  we  scarcely  know  how  even  to  classify  the  facts  belonging 
to  its  ontographic  half.  In  the  remainder  of  this  paper  I  shall  describe 
some  of  the  habits  and  characteristics  of  the  Khirghiz  inhabitants  of 
the  mountains  of  Turkestan,  and  shall  attempt  to  refer  them  to  their 
physiographic  causes.  With  a  certain  class  of  facts,  such,  for  instance, 
as  those  relating  to  diet,  this  is  comparatively  easy;  with  others  it 
is  quite  impossible.  It  may  be  that  the  high  cheek-bones,  slit  eyes, 
straight  black  hair,  sparse  beards,  and  small  despondent  mustaches  of 
the  Khirghiz  are  indirectly  due  to  remote  physiographic  causes.  At 
present,  however,  we  cannot  connect  any  cause  with  this  effect. 
Accordingly,  the  Tartar  physiognomy  of  the  Khirghiz  must  be  tenta- 
tively pigeon-holed  as  a  fact  that  may  be  geographic,  but  cannot  yet 
be  properly  classified,  and  may  even,  though  this  is  not  probable, 
belong  wholly  to  some  other  science.  In  the  following  pages  I  shall 
for  the  most  pco't  omit  these  doubtful  facts  that  have  not  jet  found  a 
geographic  setting,  and  also,  for  lack  of  space,  certain  others  whose 
physiographic  relations  are  clear.  I  shall  begin  with  the  most  im- 
portant feature  of  Khirghiz  life,  the  fact  that  the  people  are  pastoral 
nomads,  and  from  that  shall  pass  to  certain  related  facts  which  more  or 
less  depend  on  this  main  feature. 

TJie  Physiofjraphic  Gonditiaria  of  Permanent  Nomadism. — The  circum- 
stances which  favour  nomadic  life  are  too  well  known  to  need  much 
comment.  All  races,  in  their  ascent  from  savagery,  may  have  passed 
through  a  nomadic  stage,  but  it  is  only  where  the  conditions  of 
life  are  peculiarly  favourable  that  the  habit  of  migrating  with  their 
flocks  and  herds  becomes  permanently  fixed  upon  a  people.  The 
essential  conditions  are,  either  that  two  markedly  different  climatic 
zones  shall  lie  so  close  to  one  another  that  it  is  possible  to  migrate 
annually  from  one  to  the  other,  or  that  in  a  single  region  the  amount 
of  water  or  pasture  shall  be  so  small  that  any  individual  place  will 
support  flocks  but  a  few  weeks  or  months  at  a  time.  This  latter  case  is 
that  of  truly  desert  countries,  such  as  Arabia,  and  does  not  here  concern 
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ns.  In  the  other  case  there  are  two  alteniaiiyes.  In  the  first  alternative, 
one  of  the  regions  is  a  desert  or  a  monntainoas  tract  where  pasture  is 
found  daring  only  a  certain  limited  season.  The  other  region  is  what 
we  call  a  normal  country  where  permanent  agriculture  is  possible.  In 
such  a  case  nomadism  steadily  loses  ground,  because  the  people  more 
and  more  devote  themselves  wholly  to  agriculture.  In  the  other 
alternative,  one  of  the  regions  consists  of  high  mountains  that  are 
covered  with  snow  in  winter,  but  furnish  fine  pasturage  in  summer, 
while  the  second  region  is  one  where  agriculture  is  possible,  but  which 
is  not  capable  of  supporting  a  growing  population,  because  the  climate 
is  either  too  dry  or  too  cold.  Southern  Utah,  in  the  basin  region  of 
the  western  United  States,  furnishes  a  good  example  of  a  oountxy  where 
the  lower  regions  along  the  edges  of  the  basins  are  permanently  in- 
habited by  an  agricultural  people  in  spite  of  the  scarcity  of  water, 
while  the  neighbouring  *^high  plateaus,"  from  9000  to  10,000  feet  above 
the  sea,  furnish  suoh  good  pasture  that  the  inhabitants  of  the  lowlands 
migrate  thither  in  summer,  and  have  even  built  rude  houses  on  the 
uplands.  Switzerland,  with  its  chalets,  on  the  other  hand,  presents  an 
example  of  nomadism  in  a  country  where  the  lower  region  is  too  cod 
for  the  highest  development  of  agriculture.  In  such  countries  as 
Utah  and  Switzerland,  the  nomadism  forced  upon  the  people  by 
physiographic  conditions  is  not  necessarily  incompatible  with  a  high 
degree  of  civilization. 

The  Nomadism  of  the  Tian  Shan. — ^The  nomadism  of  the  Tian  Shan  is 
of  the  same  type  as  that  of  Switzerland,  in  spite  of  the  fiict  that  the 
degree  of  civilization  in  the  two  places  is  so  different  In  almost  no 
part  of  the  world  is  the  nomadic  life  more  likely  to  be  permanent 
than  in  the  region  that  we  are  discussing.  All  the  plateau  portion 
of  the  Tian  Shan  and  much  of  the  Alai  region  are  too  cold  to  allow 
of  cultivation,  yet  the  extent  of  the  uplands  and  the  richness  of  the 
summer  vegetation  enable  them  to  support  millions  of  sheep  and  cattle. 
As  fall  comes  on,  however,  the  grass  is  covered  with  snow,  and  the  people 
must  take  their  animals  farther  and  farther  d)wn  the  mountain-side, 
moving  their  dwellings  as  the  necessities  of  the  flock  require.  At 
last  the  lowest  valley  is  reached,  and  the  nomad  must  either  stay 
there  through  the  winter,  or  risk  a  journey  through  the  snow  over  a 
ridge  to  another  valley.  It  may  happen  that  his  valley  is  so  low  and 
dry  as  to  have  no  snow  during  the  winter,  or  that  he  is  on  the  edge  of 
the  mountains,  and  comes  down  to  the  open  plains.  In  that  case  his 
manner  of  life  will  be  the  same  throughout  the  year.  If,  however,  the 
nomad  stays  in  a  fairly  cool  valley,  where  snow  lies  for  a  month  or 
two,  he  must  make  some  provision  for  the  winter  feeding  of  his  animals. 
In  such  valleys  there  is  usually  a  good  growth  of  tali  grass  during 
the  summer,  and  this  he  learns  to  out  and  store  in  great  heaps  for 
use  in  cold  weather.  As  soon  as  the  process  of  hay-making  becomes 
habitual,  it  leads  to  the  repeated  use  of  a  single  camping  site,  and 
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later  to  the  boilding  of  pennuient  hoiuea.  Tho  poorer  people  whose 
Bmall  flooki  »ffbrd  them  but  &  scant;  snsteoaaoe  learn  to  eke  this  oat 
by  planting  hardy  grains,  and  the  stage  of  semi-nomadism  begins.  The 
rioher  people  soom  agrioaltnre,  and  are  still  pare  nomads ;  the  poorer 
membersof  tbeoommanity  are  perforce  half  nomadio,  half  agrionltaral. 
In  this  early  stage  of  semi-nomadiBm  the  Khirghiz  of  the  Tian  Shan 
and  Alai  are  to-day.  la  time  they  will  doabtless  oome  to  the  trae 
semi-nomadio  stage,  when,  like  the  moantain  Eards  of  Turkey,  every 
family  has  a  permanent  village  habitation,  although  they  spend  the 
summers  in  tents  among  the  highlands.     Farther  than  this  they  will 


probably  never  go,  no  matter  how  civilized  they  become,  for,  as  has 
already  been  said,  their  oonntry  is  pre-eouDeiitly  the  land  of  semi- 
nooutdism,  and  almost  forbids  any  other  form  of  life. 

The  KmRaHiz  Nomads, 
Domettie  AnimaU. — The  preceding  generalities  prepare  the  way  for 
a  oonmderation  of  a  few  Khirghiz  habits  and  customs  which  are  direct 
adaptations  to  a  nomadio  and  pastoral  life,  and  henoe  may  be  regarded 
•■  ontographio  responses  to  physiographio  oonditiona.  The  first  sabjeot 
to  be  oonsidered  in  this  oonnection  is  domestio  animals,  for  these  are 
the  foundation  of  all  indastiiea  and  oocapaUons.  So  pre-eminently 
is  this    the  case    that    the  word   "property'  (mal)   almost    always 
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means  live-Btock  of   some  sort.      The  nnmber  of  kinds  of  animals 
is  qnite  limitecL      Sheep,  of  a  fat-tailed  variety,  are  by  far  the  most 
common  animal,  and  their  milk,  flesh,  wool,  and  skin  form  the  indis- 
pensable necessities  of  life.     Less  nnmerons  and  less  nseful  are  the 
oxen  and  cows,  which  famish  milk  and  hides,  but  are  not  often  eaten. 
Frequently  they  are  used  as  baggage  animals,  and  it  is  no  uncommon 
sight  to  see  a  shepherd  moving  slowly  along  after  his  sheep  on  ox- 
back.    With  the  oxen  must  be  put  the  yaks,  or  '*  Chinese  cattle,*'  a« 
the  Ehirghiz  call  them,  that  are  found  in  small  numbers  among  the 
nomads  whose  winter  quarters  are  especially  elevated.      The  milk  of 
yaks,  and  especially  the  cream,  are  delicious.    Some  of  the  best  of  the 
Rhirghiz  animals  are  a  cross  between  yaks  and  ordinary  cattle.    Another 
important  animal  is  the  two-humped  Bactrian  camel,  which  is  kept  in 
part  for  its  milk  and  hair,  but  ia  chiefly  valuable  as  a  beast  of  burden 
and  an  article  of  sale  to  the  people  in  the  neighbouring  lowlands. 
Camels  cannot  thrive  at  the  higher  levels  of  the  Tian  Shan  plateau, 
and  even  at  heights  of  8000  or  10,000  feet  they  must,  even  in  summer, 
be  covered  with  funny  coats  of  felt  to  keep  Uiem  warm.    The  animal 
par  excellence^  the  one  to  which  the  unmodifled  appellation  "  animal  *' 
(hatwan)  is  always  understood  to  apply,  is  the  horse.      In  such  high 
estimation  is  he  held,  that  never  once  during  three  months*  travel  do 
I  remember  to  have  seen  one  used  as  a  pack-animal  among  the  truly 
nomadic  Rhirghiz*     Most  of  the  horses  are  small  stocky  animals, 
tough  and  wiry,  and  with  easy  gaits,  especially  the  numerous  pacers. 
All  are  well  broken  and  bridle-wise,  and  have  been  well  treated,  so 
that  few  are  vicious.    The  only  other  important  animal  is  the  dog, 
whose  function  is   to  guard  the  encampment  even  more  than  the 
sheep.    Domestic  fowls  are  never  met  with  among  true  nomads,  though 
one  sometimes  sees  an  eagle  or  a  falcon  kept  for  hunting.    Some 
of  the  poorest  people  own  a  few  goats  and  donkeys,  but  these  animals 
are  despised.     In  spite  of  the  preponderant  part  played  by  live-stock  in 
the  life  of  the  Rhirghiz,  the  varieties  of  animals  with  which  he  is  much 
concerned  are  limited  to  the  horse,  cow,  camel,  yak,  sheep,  and  dog. 

Dir^llings. — Inasmuch  as  the  best  pasture  for  the  flocks  of  the 
Rhirghiz  is  found  close  below  the  continually  shifting  snow-line,  the 
shepherds  and  their  families  must  often  move  their  dwellings.  Other 
reasons  also  render  this  course  advisable.  It  takes  but  a  few  weeks 
to  eat  up  the  finest  grass  close  to  the  tents,  and  then  either  the  camp 
must  be  moved  or  the  flocks  driven  further.  Again,  as  the  animals 
are  brought  close  to  the  encampment  at  night  the  ground  soon  becomes 
very  foul,  especially  during  rainy  weather,  when  there  is  no  chance 
for  it  to  dry.  Accordingly,  the  kibitkas,  as  the  round  felt  tents 
are  called,  are  so  built  as  to  be  not  only  thick  enough  to  keep  out 
the  heavy  rain  and  snow,  but  also  to  be  easily  taken  to  pieces  and 
portable.    Their  appearance  and  mode  of  construction  are  more  evident 
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from  the  aooompanying  photographs  than  from  any  amount  of  descrip- 
tion. No  iron  is  nsed  in  them ;  the  lattioework,  mode  of  strips  of 
wood  1  inch  in  diameter,  is  bonnd  together  hy  bits  of  rew  hide  stnok 
through  holes,  while  the  poles  which  support  the  roof  are  tied  in  plaoe 
with  home-made  ropes  of  wool.  Large  felts  oover  the  outside,  the  lower 
part  of  which  is  sometimes  still  further  adorned  and  protected  by 
matting  made  of  reeds  a  quarter  of  an  inoh  thick  and  4  feet  long,  tied  so 
as  to  stand  vertically.  The  whole  dwelling  is  so  made  as  to  fold  up 
compactly  into  pieces  which  can  he  carried  by  oamets  or  oxen. 

MiyTatioiu.—Fow  sights  retain  thoir  novelty  longer  than  the  breaking 
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and  the  making  of  a  EhirghiE  oamp  and  the  intervening  migration,  the 
onfa^raphic  centre  around  which  swings  the  whole  life  of  these  moun- 
tain nomads.  First,  in  the  early  morning,  there  is  the  bnstte  and  stir 
of  preparation,  the  taking  down  of  kibitkas,  the  gathering  of  flocks 
and  herds,  the  oatohiug  of  neighing  horses,  the  loading  of  oxen  and 
camels,  and  the  ooufusion  of  happy  children  trying  to  help  in  the  bustle 
of  this  gala  day.  Then  there  is  the  winding  procession  of  animals 
scattered  at  intervals  along  the  many-trailed  path  among  the  smoothly 
sloping  mountains  or  in  the  level  basins.  Last  oomes  the  halt,  and 
the  setting  np  of  the  graceful  frames  of  the  kibitkas  on  a  strip  of  the 
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Bmoothest,  greenest  sod.  At  the  head  of  the  procession,  when  first  I 
saw  a  village  arriving  at  its  camping-gronndi  oame  a  drove  of  sleek 
horses,  fat  mares  and  frisky  oolts,  running,  kicking,  neighing,  sqnealing. 
Then,  when  the  horses  had  been  driven  to  one  side,  the  loaded  camels 
came  gravely  on,  silent  while  they  were  moving,  bnt  with  fearful 
roaring  and  granting  when  they  were  made  to  kneel  to  have  their 
loads  of  felts,  mg^  poles,  and  iron  pots  removed.  With  them  came 
the  women  and  children  on  horseback,  the  rich  wife  dressed  in  green 
silk,  and  sitting  astride  of  a  silk  saddle-cloth  of  red  and  yellow,  the 
poor  wife  in  brown  cotton.  Next,  after  a  considerable  interval,  came 
the  clumsy  pack-oxen,  not  very  noisy  except  when  a  dog-fight  broke 
out  as  they  came  up,  and  not  very  interesting  except  when  an  ox  ran 
away  with  a  small  boy  on  top  of  his  load,  which  adventure  caused 
another  small  boy  of  three  to  run  excitedly  about  in  a  shirt  and  a  pair 
of  big  boots  so  tall  that  he  could  not  bend  his  legs.  Quieter  still  were 
the  cows,  and  the  calves  which  the  boys  caught  by  the  tails  and  tied 
up  by  the  heads.  And  quietest  of  all  were  the  thousand  or  two  of 
sheep  which,  ffiev  the  kibitkas  were  almost  up,  came  far  behind  with 
gentle  bleating  and  the  rainy  patter  of  many  little  feet. 

Furniture. — Where  migrations  are  so  frequent,  the  famiture,  like  the 
houses,  must  be  easy  to  pack  and  move.  It  consists  in  part  of  felts  and 
bright  rugs  made  in  t^e  kibitkas  from  the  wool  of  the  household 
flocks.  Another  item  is  the  thick  quilts  made  of  cotton  or  silk, 
stuffed  with  wool,  and  admirably  adapted  to  a  region  where  the  nights 
are  always  cool.  Under  or  beside  the  pile  of  these  which  occupies 
the  side  of  the  kibitka  during  the  daytime  are  several  gay  boxes 
covered  with  fancy  leatherwork  and  filled  with  the  family  treasnree.  The 
women  take  care  of  the  boxes,  and  carry  the  keys  suspended  at  their 
heels  by  a  fancy  cord  tied  to  their  black  braids.  On  the  right  side  of 
the  kibitka,  as  one  enters,  a  tall  screen  of  reed  matting  wound  with 
worsted  in  bright  artistic  patterns  shelters  the  cooking-utensils  and 
food,  and  shuts  off  a  small  part  of  the  kibitka  for  the  special  work  of 
the  women.  The  only  other  furniture,  unless  the  pile  of  saddles  be 
counted,  is  of  an  ornamental  nature.  In  rich  houses  great  hangings  of 
silk,  fur,  and  embroidered  velvet,  the  artistic  work  of  the  Sarts  of  the 
lowlands,  are  often  suspended  from  the  walls. 

Utensils, — Among  nomads,  the  utensils,  also  like  the  houses  and  furni- 
ture, must  be  such  as  can  be  easily  carried  on  pack-animals  without  fear 
of  breaking.  The  commonest  receptacle  for  liquids  is  a  whole  sheep- 
skin, scraped  and  turned  inside  out.  Backets  and  flasks  are  also  made 
of  leather.  The  latter  are  sometimes  2  feet  in  diameter,  and  are  of 
relatively  artistic  design.  A  few  china  bowls  of  Bussian  manufacture 
are  used,  but  most  bowls,  as  well  as  spoons,  are  made  of  wood.  Metal 
is  emploj-ed  for  very  few  utensils,  although  the  most  important  article 
for  kitchen  use  is  the  enormous  bowl-shaped  caldron  of  iron  in  which 
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the  greater  put  of  the  food  ia  cooked.  Host  of  tho  oooking  is  done 
over  Btaoky  fine  of  dried  dang,  the  only  ftvulable  fuel  in  %  ooontry 
where  oattle  are  ftbtmdftDt  and  trees  rare. 

DreiL — In  dress  the  Khirghiz  find  less  opportunity  for  the  ex- 
presBion  of  uiistio  sense  than  do  their  neighbonra  in  wnrmer  regions. 
Beoattse  of  the  ooolnees  and  dampness  of  the  olimatio  oanditiona  under 
which  the  mountain  Khirghiz  live,  the  chief  garment  of  both  sexes  is  a 
long  qqilted  gown  of  dark-oolonred  ootton  stuff,  to  whioh  the  frequent 
raiuB  add  a  deeper  hue  and  greasy  shine.  Beneath  this  is  usually 
another  long  garment  of  thinner  stuff,  coloured  ootton  or,  in  the  ooae 


of  the  riober  women,  silk,  while  the  nnder-olothes  are  made  of  white 
ootton.  As  a  rule,  both  men  and  women  wear  big  top-boots  of  raw 
hide,  admirably '  adapted  to  resist  mud  and  dirt.  The  head-dress 
afibrds  the  chief  chance  for  display  of  artistio  taste.  The  men  wear 
heavy  caps  of  felt,  with  tnmed-up  brims  of  the  same  material  or  of 
lamb's  wool,  and  the  young  girls  wear  something  similar.  The  married 
women,  however,  glory  in  enormous,  strangely  twisted  bead-dresBes  of 
ootton,  either  pure  white  or  delicately  embroidered  with  pale  ooloura. 
The  twisting  of  these  head-gears  is  an  elaborate  affiur,  and  varies  oon- 
sideiably  from  place  to  place,  as  the  aooompanying  photographs  show. 
Under  the    snowy   head-dress  are  various  ornaments  of   silver    and 
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embroidery  which  hang  from  the  hair  and  fall  over  the  ears  and  down 
to  the  breast. 

Art. — ^Native  Khirghiz  art,  as  displayed  in  the  dwellings,  furniture, 
utensils,  and  dress  of  the  people,  is  of  a  distinot  tyx>e,  though  primitive. 
It  expresses  itself  in  the  rugs,  felts,  matting,  boxes,  ntensils,  and  dress 
already  mentioned,  and  in  fringed  bands  of  cotton  cloth  that  snrronnd 
the  kibitkas  jnst  below  the  roof.  These  sae  ornamented  with  designs 
made  crndely  by  sewing  bits  of  cloth  of  one  colour  upon  larger  pieces 
of  another  colour.  Pieces  of  felt  with  designs  of  this  sort  are  often 
used  instead  of  rugs  for  doors,  especially  in  China,  while  in  the  Alai 
basin  the  outside  of  the  kibitkas  is  adorned  with  little  pieces  of 
coloured  cloth  sewed  on  to  the  felt  at  the  base  of  the  roof.  The  native 
artistic  sense  of  the  Khirghiz  finds  small  opportunity  for  expression 
except  in  articles  made  of  the  two  great  products  of  the  flocks — wool 
and  leather. 

Food  and  Habits  of  Eating.  —  As  might  be  expected  from  their 
surroundings,  the  food  of  the  Khirghiz  is  very  limited  in  variety,  and 
eaten  in  the  rudest  way.  A  typical  meal,  such  as  many  at  which  I 
was  a  spectator,  is  likely  to  prove  unpleasant  to  civilized  nerves. 
One  day,  for  example,  I  was  on  the  floor  in  company  with  a  ring  of 
Khirghiz,  who  sat  on  the  felts  which  covered  all  but  the  middle  of  the 
floor  of  a  rich  kibitka,  when  in  came  a  man  holding  up  the  skirt  of  his 
gown  full  of  dried  dung.  With  this  he  kindled  a  pungentiy  smoky 
fire  on  the  stones  which  occupied  the  middle  of  the  kibitka  floor,  and 
on  the  flameless  conflagration  put  some  tea  to  boil.  When  this  was 
ready,  the  host  took  from  the  latticework  of  the  kibitka  a  cloth  heavy 
with  grease  and  dirt,  and  spread  it  before  me.  After  much  discussion, 
a  boy  was  benevolently  sent  to  fetch  me  some  milk  or  cream.  While 
he  was  gone,  a  metal  tray,  containing  small  pieces  of  bread  and  sugar, 
was  brought  in  and  laid  on  the  dirty  cloth.  The  bread  consisted  of 
cubes,  half  an  inch  in  diameter,  ccoked  like  doughnuts  in  hot  fat  at  the 
bottom  of  an  enormous  iron  bowl.  Among  the  strictest  nomads  bread 
is  a  great  rarity,  and  I  have  even  had  the  pleasure  of  giving  a  piece  to 
children  who  never  tasted  it  before.  After  the  tray  was  in  place,  some 
china  bowls  were  taken  from  their  nest  in  a  round  wooden  box,  and, 
having  been  wiped  with  another  greasy  cloth,  were  filled  with  tea.  By 
the  time  this  had  become  cool  the  boy  returned  with  news  that  his  quest 
had  been  successful.  At  his  heels  followed  a  fat  Khirghiz  housewife, 
who  dived  behind  the  ornamented  screen  of  reeds  on  the  right,  and  with 
a  wooden  ladle  scooped  almost  solid  cream  from  a  large  wooden  bowl 
into  a  small  china  one,  and  then  poured  milk  from  a  leather  flask  into 
another  smaller  wooden  bowl.  As  she  handed  the  milk  and  cream  to 
one  of  the  men,  she  saw  that  bread  was  needed  on  the  tray.  Kneeling 
before  a  red  and  green  leather-covered  box,  she  reached  behind  her 
heels  for  her  silver-loaded  bunch  of  keys,  suspended  from  her  long  braid 


THE  HODNTAIMS  OF  TmEEffTAH. 


147 


of  atnight  bUok  hair,  and,  finding  the  proper  key,  took  from  its  safe 
repontory  a  haodfnl  of  oarefhlly  treaanred  bread.  Now  the  tea-drinking 
began,  and  it  oontinned  till  the  Bnpply  waa  axhamted.  Eooh  gneet 
had  had  three  or  fonr  botrla,  bnt  even  that  was  not  enongh,  so  eaoh  one 
finished  with  a  wooden  bowl  of"  kameas,"  the  fermented  milk  that  still 
reuains  one  of  the  most  important  articles  of  Ehirghiz  diet.  Then 
when  the  servants  bad  smaoked  their  lips  over  the  remains  of  the  meal, 
each  man,  with  a  look  to  see  that  bis  neighboars  were  ready,  raised  bis 
bands  to  bis  face,  and  all  in  unison  stroked  their  beards,  with  a  muttered 
benediotioD  to  Allsh. 


TBI   WOMEH. 


During  the  next  hoDT  or  two  big  stories  of  brave  deeds  and  travel 
were  told,  or  less  praiseworthy  talk  of  quarrela  and  women  kept  the  party 
animated  at  first,  bnt  soon  the  kmaesB  took  efi'eoN  and  drowsiness  began 
to  prevail.  At  length,  to  the  relief  of  all,  the  host  appeared,  and  we 
knew  that  the  real  meal  was  at  hand,  for  the  tea-drinking  is,  after  all, 
bnt  a  new-fangled  RnsHiaa  notion.  In  bis  band,  at  the  end  of  a  spit,  be 
bore  a  small  pieoe  of  roasted  fat  from  the  immeose  kid ney-sh aped  tail  of 
the  sheep  that  we  were  to  eat.  Pulling  his  big  knife  from  his  girdle, 
he  out  off  a  morsel  and  placed  it  in  the  mouth  of  eioh  guest  as  an  appe- 
tisEer.  Behind  the  host  came  his  boy,  bearing  a  basin  and  a  copper  um 
of  water,  and  in  the  oriental  way  poured  water  over  the  hands  of  one 
after  another  of  the  squatting  oirole,  beginning,  of  course,  with  the 
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most  honourable  As  the  Ehirghis  put  out  their  hands  to  wash,  they 
made  a  peculiar  gesture  of  throwing  back  the  sleeves,  which  are  made 
so  long  as  to  completely  oover  the  hands  and  protect  them  from  cold 
and  wet. 

Now  all  was  ready  for  dinner,  and  in  it  came,  an  enormous  quantity 
of  boiled  mutton  in  an  enormous  wooden  bowl,  flanked  by  two  smaller 
wooden  bowls  full  of  the  broth  in  which  the  meat  was  cooked.  The 
host  said,  "  Eat ;  *'  some  one  else  said, "  Eat ;  '*  and  then  each  cross-legged 
Ehirghiz  cried,  '*Eat,'*  and,  whipping  his  knife  from  his  girdle,  seized 
a  bone.  The  scene  that  followed  was  like  the  feeding  of  wild  animals 
in  a  menagerie.  Each  man  grasped  a  bone,  and  with  his  knife  and 
teeth  ripped  off  huge  chunks  of  meat  or  fat,  and  with  a  mighty 
sucking  and  smacking  drew  them  into  his  mouth.  The  daintiest 
portions,  the  head  and  liver,  were  offered  to  the  elders  of  the  feast, 
who  skilfully  gouged  out  an  eye  or  yanked  out  a  tongua  When  the 
edge  of  appetite  had  been  appeased  with  two  or  three  pounds  of  meat 
and  a  pound  or  two  of  fat,  most  of  the  guests  took  a  drink  of  soup, 
and  then,  with  idly  hanging  greasy  hands  and  greedy  eyes,  watched 
while  the  epicure  cracked  and  sucked  a  bone,  and  one  or  two  of  the 
more  skilful  carvers  prepared  a  delicate  hash.  The  fat  tail,  which  is 
really  delicious,  a  selected  portion  of  the  liver,  and  a  good  supply  of 
other  &t  and  meat  were  most  cleverly  sliced  into  fine  fragments  and 
mixed  with  soup  in  the  bottom  of  one  of  the  bowls.  When  the  mixture 
was  ready,  each  man  rolled  up  a  handful  and  sucked  it  noisily  into  his 
widely  dbtended  mouth,  or,  as  a  mark  of  respect  and  affection,  put  it 
into  the  mouth  of  his  neighbour.  The  meal  was  over  in  an  incredibly 
short  time — the  last  bones  were  cracked  and  thrown  to  the  edge  of  the 
kibitka ;  bowls  of  soup,  followed  by  those  of  kumess,  were  again  passed 
around ;  the  big  top-boots  were  oiled  by  rubbing  the  greasy  hands  upon 
them ;  the  beards  were  stroked ;  and  the  main  business  of  life  was  over. 
Day  after  day  the  diet  is  the  same,  except  that  the  amount  of  meat 
is  less  and  of  kumess  more.  For  variety  the  mutton  is  occasionally 
fried  or  boiled  in  its  own  fat  or  roasted  on  a  spit.  Sometimes,  too,  a 
young  colt  is  killed,  and  is  eaten  as  the  greatest  of  delicacies.  The 
meat,  the  one  time  that  I  ate  it,  tasted  like  a  cross  between  the  best 
grades  of  veal  and  lamb,  and  was  fit  for  the  table  of  the  most  exacting 
epicure. 

Hospiiality, — Just  as  the  Kbirghiz  habits  of  eating  are  the  result  of 
an  environment  which  compels  the  people  to  live  on  animal  food,  so 
the  character  of  their  hospitality  is  the  result  of  that  same  environment 
which  isolates  them,  and  at  the  same  time  compels  them  to  travel. 
That  the  Ehirghiz  are  hospitable  need  hardly  be  said.  Pastoral  people 
are  always  so.  They  live  in  a  region  where  travellers  are  so  few,  and 
habitations  so  migratory,  that  special  accommodations  for  way£srers 
are  out  of  the  question.    Yet  the  nomad  himself,  in  his  search  for  stray 
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Mttls,  in  his  biuineu  of  ezohftnging  animals,  or  in  his  rides  between 
ths  sommer  oamp  and  the  vintor  mpply  of  grass,  mnet  often  spend  the 
night  fax  from  home.  Everywhere  the  people  are  in  the  habit  of 
noeiving  guests,  and  the  mistom  is  to  pay  nothing  for  entertainment. 
Beoaose  of  this  the  Ehirghia  meets  the  traveUer  with  less  saspioiott 
than  does  the  less  oosmopolitan  villager  who  lives  near  a  big  oity. 
When  a  stranger  arrives,  the  onetomary  greating  is  to  take  off  the 
oap,  shake  hands  by  olssping  your  host's  right  band  between  both  of 
yoors,  and  lastly  to  stroke  the  beard.  Often  when  a  stranger  passes 
by,  men  turn  and  scoompany  him  on  horseback  for  an  hoar  or  two. 


to  do  him  honour,  and  to  get  the  news.  The  isolated  life  of  the 
Ehi^hiz  aoconnts  for  their  eagerness  in  this  latter  respect,  and  the 
abundant  leisure  of  the  nomadio  life  aoconnts  for  the  unconoera  with 
which  a  man  puts  off  his  work  for  half  a  day.  These  ohance  en- 
oonnters  on  the  road  are  often  moat  interesting.  One  day,  as  I  was 
crossing  the  Juknohak  gtaoier  south  of  Issik  Enl,  five  men  appeared 
on  the  ioe  above  me,  one  mounted  on  an  ox,  one  on  a  cow,  and 
three  on  horsra,  with  a  loaded  oanel  bringing  up  the  lear.  All  these 
five  strangers  dismounted  from  their  slipping  animals  and,  walking 
across  the  treaoherons  ioe,  gravely  tthook  hands  with  me.  They  ceitaiDly 
ara  a  petite  and  friendly  people.     Whenever  a  gueet  mounts  his  horse, 
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the  ohief  man  present  runs  to  assist  him  by  seizing  him  under  the 
shoulder  and  shoving  him  np.  If  the  guest  happens  to  be  a  foreigner 
who  is  so  peculiar  as  to  wish  to  have  a  whole,  kibitka  to  himself,  a 
family  will  often  move  out,  or  rather  they  will  let  their  kibitka  be 
moved  away  from  them.  It  is  a  strange  sight  tp  see  a  kibitka  picked 
up  bodily  by  a  dozen  men  and  women,  wha  seize  «rthe  lattioe  on  the 
inside  and,  themselves  invisible  save  for  the  many  legs,  carry  the 
beetle-shaped  tent  across  the  greensward  tb  a  new  dean  spot.  The 
household  goods  are  left  in  a  sorry  heap,  and  the  family  has  to  find 
another  house,  but  even  for  sach  service  the  more  aristocratic  people 
refuse  to  accept  pay. 

One  other  hospitable  Khirghiz  habit  is  a  direct  result  of  the  nomadic 
life  and  the  abundance  of  animals.  On  entering  the  main  Tian  Shan 
plateau,  I  found  that  each  day  fresh  horses  were  brought  for  me  and  my 
men,  and  even  for  our  baggage.  At  first  I  understood  the  servants  to 
say  that  our  horses  were  tired  and  needed  rest,  which  was  true,  but 
when  I  ofifered  to  pay  the  hire  of  the  supplementary  horses  I  discovered 
my  mistake.  In  these  regions,  it  appears,  the  traveller  is  theoretically 
supposed  to  start  from  home  and  to  return  thither  by  the  way  that  he 
went.  The  first  day  he  rides  his  own  horse,  and  at  night  turns  it  out  to 
feed  with  those  of  his  host.  In  the  morning  he  does  not  take  his  own 
animal,  but  a  fresh  one  from  among  those  of  his  host.  This  he  again 
leaves  at  night,  and  so  on  day  after  day.  On  the  return  journey  he 
picks  up  at  each  place  the  horse  that  he  left  there  and  returns  it  to  its 
owner.  In  practice  the  scheme  is  not  so  simple.  In  our  case  we  were 
furnished  daily  with  from  six  to  ten  horses  belonging  to  various  people 
at  the  camp  where  we  had  spent  the  night.  At  the  end  of  the  day's 
march,  or  occasionally  in  the  middle  of  the  day,  we  gave  up  the  animals 
to  one  or  two  men  who  had  come  with  us  for  the  purpose  of  driving  them 
back.  For  all  this  the  people  would  take  no  pay  whatever,  though  it 
was  often  offered.  So  freely  does  one  man  make  use  of  another*s  horses 
that  not  infrequently  when  we  passed  a  new  herd,  some  one  would  say, 
**My  horse  is  bad,"  and  woald  dash  off  to  catch  another  with  a  rope 
looped  like  a  fishing-line  to  the  end  of  a  stick.  I  do  not  know  how 
universal  the  custom  is,  bat  during  our  journey  the  changing  of  horses 
played  so  important  a  part  that  the  stock  remark  was  not  about  the 
weather,  but  **  How  is  jour  '  animal '  to^ay  ?    EEas  he  a  good  gait  ?  '* 

Khirghiz  Sjports. — The  sports  as  well  as  labours  of  the  Khirghiz 
resalt  from  the  same  physiographic  conditions  which  induce  nomadism. 
Horses  and  horseback  riding  are  the  one  idea  of  these  people,  and  their 
greatest  sport  is  the  *'  bagai."  In  the  Alai  valley,  close  to  the  border  of 
Bokhara,  I  saw  this  interesting  game.  As  we  came  down  the  hillside 
to  the  smooth  plain,  a  crowd  of  distant  horsemen  seemed  to  be  standing 
motionless,  until  one  or  two  darted  out,  and  the  whole  fifty  or  sixty 
dashed  after  them.    Evidently  they  wer^  chasing  a  leader  in  some  game. 
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and  the  leader  kept  ohanging.  Drawing  nearer,  wo  saw  that  two 
galloping  honemen  had  detaohed  themielvea  ^m  the  orowd,  and  aa 
tiie;  rode  toward  ns  were  struggliog  for  a  large  blaok  object  bigger 
than  a  sheep.  Suddenly  one  of  them  threw  his  leg  over  this,  gave  it 
a  jerk  which  nearly  diamonnted  his  riral,  wheeled  his  horse  to  the  left, 
and,  dashing  ap  to  me,  threw  the  thing  at  my  horse's  feet.  It  was  a 
Uaok  oal^  headless  and  footless,  and  partly  skinned.  At  onoe  three  or 
fonr  men  who  galloped  up  behind  the  leader,  leaned  from  their  moviog 
horses  and  attempted  to  piok  it  up.  Two  grasped  it,  twenty  or  thirty 
others  sammnded  them,  and  all  stmggled  to  seize  the  oalf  and  carry  it 


off.  In  the  meUf,  the  horses  jumped  and  turned  this  way  and  that, 
while  all  the  riders  tried  to  force  a  way  to  the  middle  of  the  fight, 
wbipfong  their  own  and  other  people's  horses,  grabbing  horses  by  the 
head  and  turning  them  suddenly  round,  and  themselves  leaning  far  out 
of  their  saddles  as  they  grabbed  madly  at  the  poor  blaok  oalf.  At  last 
one  nuut  captured  it,  threw  it  over  the  front  of  his  saddle,  put  both  legs 
over  it  and  was  off  at  a  dead  run  with  fifty  others  after  him.  They 
oould  not  catch  him,  and,  making  a  great  sweep  as  large  as  the  terrace 
allowed,  be  returned  in  triumph  to  throw  the  beast  before  me  and  get 
the  customary  reward. 

Then  began  another  scrimmage,  in  which  one  OTer-zealons  rider  was 
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knocked  from  his  horse  and  apparently  trampled  on»  but  when  the 
kicking,  surging  crowd  of  horses  had  passed,  Ms  horse  was  still  with 
him,  and  he  mounted  and  galloped  off  with  a  grin.  After  half  a  dozen 
scrimmages,  one  daring  rider  seized  the  prize  and  went  over  the  terrace 
down  a  hnndred-foot  slope  so  steep  that  a  footman  could  scarcely  climb 
it  without  zigzagging.  At  the  foot  the  bold  rider,  hard  pressed  by  his 
pursuers,  cantered  across  a  broad  arm  of  the  river,  and  away  across  the 
plain  beyond,  trying  as  he  went  to  skin  the  calf,  for  he  who  carries  off 
the  skin  wins  the  "  bagai.'* 

We  rode  away  with  the  "  Deyem  Bai,"  the  giver  of  the  entertain- 
ment, who  was  homeward  bound  to  inspect  the  cooking  of  the  sheep  for 
the  feast  that  was  to  follow.  It  is  the  custom,  I  was  told,  for  men  of 
wealth  to  furnish  a  goat  or  calf  for  the  "  bagai,**  and  to  invite  all  the 
men  of  one  or  two  viUages  to  join  in  the  sport,  and  at  the  end  to  indulge 
in  a  feast,  or  better,  a  carnivorous  orgie.  Among  the  occasions  for  a 
*'  bagai  '*  are  a  marriage,  the  birth  of  a  son,  the  erection  of  a  new  kibitka, 
and  a  death.  Possibly  this  struggle  for  a  dead  animal  is  a  relic  of  the 
time  when  the  ancestors  of  the  Ehirghiz  really  fought  to  get  the  prey 
from  one  another.  Whatever  its  origin,  it  is  a  wonderful  training  in 
horsemanship.  For  some  reason,  no  woman  is  allowed  to  see  the 
**  bagai,*'  or,  naturally,  to  join  in  the  subsequent  feast. 

The  Nearness  of  the  Ehirghiz  to  Nature. — ^The  completeness  with 
which  Ehirghiz  life  and  character  are  determined  by  natural  surround- 
ings, makes  the  relation  between  physiography  and  ontography  far 
more  evident  than  in  the  case  of  more  highly  civilized  people.  If  the 
nomad  is  to  be  successful,  the  keenest  of  eyesight  is  necessary  to  detect 
cattle  or  encampments  at  a  distance.  It  was  with  amazement  that  I 
heard  my  guide  say,  '*  Do  you  see  those  cattle  off  there  at  the  foot  of  the 
mountain  ?  They  are  Chinese  animals — ^yaks.'*  After  a  long  search  I 
found  them,  mere  tiny  specks  of  black,  so  far  away  that  even  with 
a  strong  field-glass  I  could  but  barely  distinguish  them  from  ordinary 
cattle.  That  my  guide  should  recognize  them  as  yaks  shows  a  keenness 
of  sight  equal  to  that  of  the  most  skilful  hunting  tribes  of  savages. 
Other  Ehirghiz  showed  equal  quickness  in  detecting  smoke,  kibitkas, 
men,  and  animals  at  a  distance,  so  that  the  trait  seems  general. 

His  mode  of  life  makes  the  Ehirghiz  able  to  endure  hunger,  thirst, 
and  fatigue,  for  these  are  the  necessary  accompaniments  of  long  rides  in 
search  of  strayed  cattle.  He  has  no  fear  of  raging  fords  or  slippery 
passes,  and  despises  the  city  Sart  who  shrinks  from  crossing  a  ford 
where  his  horse  may  lose  his  footing  and  be  washed  downstream.  In 
such  rough  experiences  the  Ehirghiz  learns  to  be  self-reliant,  and  his 
frequent  meeting  of  strangers  under  all  sorts  of  circumstances  gives 
him  an  air  of  readiness  and  self-possession.  The  talk  of  the  Ehirghiz  is 
full  of  roads  and  travels.  If  you  ask  a  man  how  far  it  is  to  a  certain 
place,  he  at  once  begins  to  tell  you  all  the  intermediate  stages  and  their 
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difBonltiea.  Them  people  are  fiiU  of  the  knowledge  ot  their  plateau 
fljat  oomes  from  ezperienoe,  bat  book  knowledge  ia  very  lare.  As  mj 
eaoort,  a  piond  inflaential  Khirghiz,  said  one  day,  "  Why  shonld  the 
KhirghiE  learn  to  read  ?  It  is  enough  for  qb  to  know  about  aheep  and 
home  and  oattle.    What  more  do  we  want  ?  " 

The  Khirghiz  and  OivilizatUm. — If  there  were  no  outside  world  with 
which  to  oome  in  oontaot,  snob  a  view  of  life   might  perhaps  be  wise. 


Aa  it  is,  the  Khirghiz  cannot  stand  against  the  hard  realities  of 
oiTilization.  The  ooming  of  the  Russians  has  done  them  an  immense 
amount  of  good  in  making  the  oonntry  peacefal  and  safe,  and  in  pro- 
viding good  markets  for  the  products  of  the  flocks.  It  has  also  added 
to  their  happiness  by  making  such  luxuries  as  tea,  sugar,  bread,  and 
ebeap  ootton  cloth  accessible  to  all,  but  it  will  harm  them  if  it  leads 
them  to  abandoa  the  pastoral  life  for  that  of  the  day  labourer.  The 
delightfully  gentle  and  graeions  courtesy  of  the  Khirghiz  cannot  offset 
their  lazineM,  if  that  term  can  properly  be  applied  to  a  quality  which 
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is  a  necessary  ontoome  of  the  nomadio  life.  A  nomad  is  justified  in 
being  often  idle,  for  his  great  exertions  at  certain  times  oompell  him  to 
rest  at  others,  but  the  qualities  so  engendered  are  of  no  use  when  steady 
work  is  required  day  after  day.  Thus  it  comes  to  pass  that  those 
Ehirghiz  who  have  come  into  close  contact  with  the  Bussians  seem  to 
be  deteriorating.  Laziness  leads  to  dishonesty,  and  both  tend  to 
insolence  and  valgarity.  A  change  of  habits,  too,  leads  to  greater 
uncleanliness,  for  customs  that  may  be  harmless  where  a  camp  is 
shifted  every  month  or  oftener,  lead  to  filthiness  where  a  kibitka  stays 
for  six  months  or  a  year  in  one  place.  Change  is  always  difficult, 
and  it  is  especially  so  for  people  like  the  Ehirghiz,  who  have  adapted 
themselves  so  completely  to  a  type  of  physiographic  conditions  so 
unusual  as  those  of  the  Tian  Shan  plateau. 

The  Position  of  Women. — Up  to  this  point  in  our  consideration  of  the 
ontography  of  the  Turkestan  mountains,  the  connection  between  life 
and  physiographic  environment,  though  not  always  direct,  has  at  least 
been  so  close  as  to  be  clearly  evident.  We  have  seen  that  not  only  the 
outward  habits  of  life,  but  also  certain  mental  and  moral  qualities  are 
due  largely,  if  not  entirely,  to  physical  environment.  In  the  short 
remainder  of  this  article,  I  shall  take  up  one  or  two  among  the  many 
subjects  where  such  a  relation  does  not  at  first  sight  appear,  although 
I  am  firmly  convinced  that  it  exists.  In  determining  the  mental  and 
moral  character  of  a  people,  no  factor  is  more  important  than  the 
position  of  women,  and  the  resulting  character  of  the  homes  in  which 
the  children  grow  up.  If  the  position,  and  hence  the  character,  of 
women  is  materially  affected  by  physiographic  environment,  it  follows 
that  a  host  of  other  characteristics  must  be  indirectly  affected  through 
the  tremendous  agency  of  the  home,  and  of  early  training.  I  freely 
admit  that  religion,  heredity,  tradition,  and  perhaps  other  unknown 
factors  play  an  immense  part  in  determining  the  character  of  a  race, 
but  is  it  not  possible  that  these,  too,  in  their  origin  are  largely  the 
result  of  physical  environment?  With  that,  however,  we  are  not  now 
concerned.  It  will  be  enough,  at  present,  to  point  out  certain  ways 
in  which  the  physiography  of  the  Tian  Shan,  working  through  the 
institutions  of  nomadio  pastoralism,  affects  the  position  of  women.  If 
our  conclusions  are  correct,  all  character  is  influenced,  more  or  less,  by 
physical  environment,  and  hence  is  one  of  the  integral  subjects  that  go 
to  make  up  geography. 

Mahommedanism,  as  every  one  knows,  iocalcates  the  seclusion  of 
women,  and  makes  of  her  nothing  but  a  stupid  drudge  to  do  man*s 
work,  or  a  light  plaything  for  his  pleasure.  Wherever  people  of 
Muslim  faith  gather  in  towns  and  cities,  as  I  have  seen  in  Turkey, 
Persia,  Asiatic  Eussia,  and  Chinese  Turkestan,  this  ideal  prevails.  In 
the  crowded  villages  and  cities  women  can  do  their  work  behind  high 
mud  walls,  and  Qxn  be  confined  to  certain  unseen  rooms  when  male 
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guests  visit  the  house.  The  support  of  the  family  does  not  depend  upon 
them,  and  their  activities  are  almost  wholly  dependent  on  the  will  of 
their  husbands.  It  is  but  rarely  necessary  that  they  should  leave  the 
house,  and  when  they  do,  there  is  usually  no  work  to  be  done  and 
it  is  easy  to  keep  their  faces  covered.  Only  the  very  poor,  who  must 
work  out-of-doors,  or  those  who  are  confessedly  immoral,  go  about  with 
unveiled  feuies.  The  evil  effect  of  all  this  has  been  often  described,  and 
needs  no  comment. 

Among  nomads  the  case  is  different,  and  this  is  true,  not  only  in 
one  Mohammedan  country,  but,  so  far  as  I  know,  in  all  without  respect 
to  the  race  of  the  inhabitants.  The  women  go  about  unveiled,  and 
have  a  strong  influence  in  the  affairs  of  the  community.  Their 
relative  strength  of  character  is  evident  from  the  notable  fact  that  when 
a  Turkoman  woman  is  married  to  a  Persian,  or  a  Kurdish  woman  to  a 
Turk,  the  wife  from  the  nomad  stock,  so  it  is  said,  usually  rules  the 
harem,  and  often  rules  the  whole  house.  The  universality  of  the 
contrast  between  the  position  of  women  in  nomadic  and  non-nomadic 
Mohammedan  populations  goes  to  show  that  the  contrast  is  not  the 
product  of  racial  differences,  but  of  nomadism  ;  and  nomadism,  as  we 
have  seen,  is  due  to  physiographic  environment. 

Let  us  see  in  brief  how  the  nomadic  life  of  the  shepherds  of  Tian 
Shan  affects  the  Ehirghiz  women.  In  the  first  place,  the  women  cannot 
be  kept  in  seclusion.  The  house  of  a  nomad  mnst  of  necessity  be 
smaU,  and  cannot  contain  two  rooms,  except  under  the  most  exceptional 
circumstances.  When  a  visitor  comes  to  the  tent,  he  must  enter  the 
room  where  the  women  are  at  work,  or  else  the  women  must  work 
outside,  as  indeed  they  must  under  any  circumstances ;  and  there,  of 
course,  they  cannot  be  prevented  from  being  seeto  by  men  other  than 
those  of  their  families.  Then,  again,  at  the  time  of  migrations  there 
are  no  shelters  left  standing,  and  the  women  cannot  possibly  be  kept 
concealed.  In  the  second  place,  the  women  cannot  be  made  to  veil 
their  faces.  No  one  can  work  with  a  cloth  banging  down  over  her 
face.  The  village  woman  bakes  and  brews  and  washes,  and  milks  her 
few  sheep  and  goats  in  the  seclusion  of  her  own  courtyard,  where  she 
can  throw  off  her  veil  in  the  assurance  that  no  strange  man  will  see 
her.  The  nomad  woman,  as  we  have  seen,  must  work  in  semi-publicity, 
and  cannot  be  bothered  with  a  troublesome  veil,  especially  when  both 
hands  are  more  than  occupied  in  milking  some  of  her  many  sheep. 
Accordingly,  while  the  Ehirghiz  woman  is  very  particular  about  her 
head-dress,  she  makes  no  attempt  to  conceal  her  face.  She  is  quite  in 
the  habit  of  meeting  strangers,  whether  men  or  women,  and  she  does 
it  modestly,  though  without  timidity.  Indeed,  she  makes  a  most 
admirable  hostess.  Her  freedom  from  seclusion  does  much,  both 
morally  and  mentally,  to  elevate  her  above  her  less  fortunate  sisters 
of  the  villages. 

M  2 
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Another  aide  of  nomadio  life  tends  to  strengthen  the  charaoter  of 
the  women.  They  are  obliged  to  rely  more  or  less  upon  themselyes, 
and  to  take  the  initiative  at  times.  In  their  eare  of  the  flooks  and 
herds,  it  often  happens  that  the  men  are  all  far  away  throughout  the 
whole  day,  and  at  oertain  times,  when  the  grass  mnst  be  eat  in  the 
valleys,  many  of  them  are  away  for  several  days.  At  snch  times 
the  women  are  responsible  for  everything.  I  have  oome  to  an  encamp- 
ment of  seven  or  eight  tents  where  no  one  was  left,  exoept  a  few  girls 
and  one  or  two  old  women.  The  smaller  girls,  not  nnnatorally,  were 
afraid  of  ns ;  bnt  the  newly  wedded  wife  of  the  chief  man,  a  pretty 
girl  of  sixteen,  entertained  ns  most  gracionsly,  and  by  the  time  that 
her  husband  and  the  other  men  arrived  had  supper  ready  for  them  and 
us.  A  veiled  village  woman  would  merely  have  screamed  and  run 
away  at  our  approach.  Beside  all  this,  the  occupation  of  the  men  with 
the  horses  and  larger  animals  leaves  to  the  women  the  care  of  the 
sheep  when  the  flooks  are  driven  home  at  evening.  And,  lastly,  it 
is  always  the  wife  who  has  the  responsibility  of  taking  down  and 
packing  the  kibitka,  and  setting  it  up  in  a  new  place,  while  the  men 
take  care  of  the  herds.  All  these  differences  between  the  women  of 
Tian  Shan  and  those  of  the  villages  are  the  direct  results  of  nomadism, 
and  all  of  them  tend  to  make  the  Khirghiz  wife  stronger,  more  capable, 
and  more  self-reliant,  and  hence  a  better  and  more  loving  mother. 

In  view  of  all  this,  is  it  going  too  far  to  say  that  the  relatively  free, 
warm-hearted,  and  affectionate  spirit  shown  by  the  Khirghiz  in  their 
relation  to  one  another  is,  in  part  at  least,  a  geographic  fact,  the  result 
of  the  reaction  between  man  and  his  surroundings  ?  In  Karategin,  at 
the  eastern  coiner  of  Bokhara,  I  had  a  most  pleasant  glimpse  into 
the  inside  of  a  Khirghiz  family.  As  we  entered  the  village  of  Kichik 
Karamuk,  I  spied  a  villager  making  a  rude  sledge  of  the  sort  which  the 
semi -agricultural  Khirghiz  use  for  hauling  grain  and  hay,  and  which 
they  style  "  arbas,"  or  carts.  Of  course  I  wanted  to  photograph  it,  and 
told  my  servant  Sherif  to  tell  the  carpenter  to  sit  out  farther  into  the 
light.  Sherif,  for  some  reason  that  I  did  not  catch,  said  that  it  was  im- 
possible, but  as  another  servant  put  the  man  in  tLe  right  place,  I  took  the 
picture  before  asking  any  questions.  The  sledge-maker  proved  to  be 
Sherif  s  brother,  whom  he  had  not  seen  for  seven  years.  Out  of  sheer 
politeness  the  brothers  remained  silent  till  the  picture  was  finished,  then 
they  embraced  one  another  gently,  as  wrestlers  might  clinch  before  a 
struggle,  first  on  this  side  and  then  on  that,  repeating  very  often  and 
very  fast  the  greeting,  '*  Salaamet,  salaamet,  salaamet "  (*'  Peace  to  you, 
peace  to  you,  peace  to  you  ").  Later  I  saw  Sherif  meet  another  brother, 
the  oldest  out  of  nine,  and  an  older  sister,  who  had  been  like  a  mother 
to  him.  The  grey-bearded  older  man,  who  was  some  tw^enty  years  older 
than  Sherif,  literally  fell  on  his  brother's  neck  and  wept.  The  story 
of  the  Prodigal  Son  seemed  very  real  just  then.     Meanwhile  the  wet- 
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eyed  sister  stood  silent  till  her  turn  oame.  As  she  fell  on  her  brother's 
neck  she  wept  aloud  for  a  moment,  and  then,  still  dinging  to  him, 
began  to  chant  a  song  of  thanksgiving ;  and  so  she  continued  for  some 
minutes,  first  weeping  and  then  siuging.  Feeling  out  of  place,  I  went 
into  the  kibitka  and  sat  down  on  the  floor.  After  me  came  a  chubby 
little  urchin  of  three,  with  a  rosy  dirty  face  and  a  single  Ecanty 
garment.  A  vague  idea  possessed  him  that  some  one  had  come  whom 
he  must  welcome,  so  with  a  charmingly  friendly  smile  he  came  and 
put  his  fat  arms  round  me. 

Conclunon. — This  sketch  of  the  mountains  of  Turkestan,  and  of  the 
living  things  that  inhabit  them,  is  very  far  from  being  complete.  To 
outline  the  physiography  of  the  region ;  to  describe  the  old  peneplain 
uplifted  into  a  plateau  and  warped  into  basins  and  ridges ;  to  give  an 
account  of  the  consequcDt  drainage,  the  glaciers,  and  the  steep-sided 
young  valleys  contrasting  with  the  smooth  slopes  of  the  old  peneplain ; 
and,  lastly,  to  so  frame  the  glacial  theory  as  to  fit  the  old  moraines  and 
terraces  that  everywhere  abound, — to  do  all  this  is  comparatively  easy. 
The  way  has  already  been  mapped  out  and  made  plain,  and  the  subject 
has  a  definite  classification  where  each  fact  finds  a  place.  It  is  in  the 
newer  half  of  geography,  the  science  of  ontography,  with  its  study  of 
the  relations  between  the  animate  and  the  inanimate,  that  the  greatest 
difficulties  are  met.  To  thoroughly  understand  the  relations  of  plants 
and  animals  to  their  geographic  surroundings,  one  needs  to  be  a 
botanist  and  zoologist,  as  well  as  a  physiographer.  In  the  still  further 
reaches  of  geography,  the  ontographic  relations  between  man  and 
physiography,  the  subject  becomes  at  the  same  time  more  interesting 
and  more  difficult.  We  possess  an  immense  body  of  facts,  but  they 
are  scattered  here  and  there,  unmatched  and  unrelated.  We  have 
not  even  a  definitely  recognized  scheme  of  classification  in  which  a 
place  can  be  found  for  every  fact  as  it  appears.  I  have  tried  to  take 
some  of  the  chief  facts  in  the  life  and  character  of  the  Khirghiz,  and 
to  show  how  they  are  related  to  the  physiographic  facts  of  the  Tian 
Shan  plateau.  Beginning  with  the  grosser,  more  material  aspects  of 
life,  it  appears  that  the  nomadic  pastoralism  of  the  Khirghiz  is  due 
to  the  climate  and  vegetation  of  the  region  that  they  inhabit  On  this 
are  dependent  the  form  of  their  houses,  furniture,  utensils,  and  dress, 
which  in  turn  lead  up  to  and  determine  the  nature  of  their  art.  Again, 
the  food  of  the  Khirghiz  is  narrowly  limited  by  the  nature  of  their 
occupations,  and  this  in  its  turn  controls  the  large  body  of  habits  that 
centre  about  the  necessity  of  taking  nourishment.  Another  line  of 
thought  leads  from  the  frequent  movements  of  the  Khirghiz  to  the 
character  of  their  hospitality  and  to  their  politeness.  Once  more 
the  plainly  ontographic  facts  of  the  hardships  of  the  nomadic  life 
result  in  certain  mental  and  moral  traits,  such  as  bravery,  hardihood, 
and,  unfortunately,  laziness.     Lastly,  the  conditions  of  nomadic  life 
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determine  the  position  and  oharaoter  of  the  Khirghiz  women,  and  lead 
to  certain  of  the  higher  moral  traits,  snoh  as  morality  in  the  strioter 
aense,  self-relianoe,  and  even  &mily  affection.  Other  equally  important 
snbjeots,  sooh  as  government  and  religpion,  have  been  purposely  omitted. 
In  every  case  the  attempt  has  been  to  proceed  from  the  inanimate  facts 
of  physiography  to  the  animate  but  still  purely  material  fiu)ts  of  onto- 
graphy,  and  thence  upward  by  one  road  or  another  to  the  mental,  the 
nsthetic,  and  the  moral.  It  may  be  that  I  shall  seem  to  many  to  have 
laid  too  much  stress  on  the  influence  of  the  purely  physical,  and  to  have 
neglected  the  something,  whatever  it  is,  that  lies  above  and  beyond 
the  physical.  In  reply,  I  can  only  say  that  the  latter  lies  beyond  the 
province  of  geography.  I  have  tried  to  draw  attention  to  the  relation- 
thipa  between  all  that  goes  to  make  up  the  earth  and  air  of  the  mountains 
of  Turkestan  on  the  one  hand,  and  all  that  makes  up  the  life  of  that 
region,  whether  it  be  vegetable,  animal,  or  human,  on  the  other.  And 
as  far  as  those  relations  have  been  truly  conceived,  this  paper  contains 
a  part  of  the  geography  of  Turkestan. 
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By  B.  H.  JB88BN,  Engr.  for  W.  N.  McMUlan's  ExpediUon,  1004. 

In  the  fall  of  1903,  Mr.  W.  N.  McMiUan,  of  St.  Louis,  Mo.,  U.S.A., 
organized  an  expedition  which  was  to  go  through  the  Egyptian  Sudan 
towards  the  districts  lying  north-west  of  Lake  Rudolf — in  other  words, 
the  south-western  border  of  Abyssinia. 

The  object  of  the  expedition  was  twofold,  the  main  one  being  to 
explore  as  much  as  possible  of  the  unknown  countries  lying  between 
the  Bare  river  at  Itang  and  Lake  Rudolf,  and  more  especially  to 
ascertain  the  topography  of  a  mountain  plateau  called  "  Boma,"  lying 
directly  south  of  the  river  Akobo  in  lat.  6°  36'  N.,  and  long.  34°  30'  E. 
The  secondary  object  was  hunting,  and,  whenever  possible,  to  collect 
birds  and  butterflies  for  the  British  Museum. 

Without  going  into  details,  I  will  only  say  that  the  expedition 
members,  consisting  of  eleven  Europeans,  thirty-two  Somalies  and 
Sudanese,  and  one  Egyptian,  were  collected  in  Khartum  in  the  middle 
of  January,  1904,  where  two  steam-launches,  an  oil-launch,  and  two  big 
punts  were  waiting  for  them.  A  Sudan  Government  steamer  towed  the 
whole  flotilla  up  the  White  Nile  to  the  mouth  of  the  Sobat  river,  then 
up  the  Sobat  to  Nasser,  a  total  distance  of  712  miles  from  Khartum. 
At  Nasser  the  Government  steamer  returned,  and  the  expedition  pro- 
ceeded in  their  own  boats  up  the  Sobat  and  Bare  rivers  as  far  as 
Gambela,  in  Abyssinia. 

As  these  rivers  have  been  thoroughly  described  by  previous  travellers, 
I  will  but  say  that,  as  at  the  time  of  the  year  when  we  went  up 

*  Hap,  p.  244. 
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(Fttbrnkry  uid  Hutdi)  the  water  in  the  rivers  was  low  and  it  was 
geoerally  tdmitted  that  lutvigation  was  impoadble,  it  may  be  interest- 
ing to  learn  that,  with  the  exoeption  of  the  ordinary  diffionltiea  met 
with  in  low-river  navigation,  and  lack  of  fael,  we  foaad  no  difficulty  in 
getting  aa  far  aa  Ciambela,  the  furthest  point  ever  reaobed  on  this  river, 
even  at  high  flood. 

The  draft  of  onr  deepeat^oing  boat  waa  30  inobee.    On  April  27, 
the  expedition  proper  started  overland  south  from  a  place  called  Poknmi 


on  the  Baro  river,  some  10  miles  east  of  Itang — a  Sudan  military  postliu 
Abysainian  territory.  As  the  first  50  miles  of  the  country  traveraed 
h«ve  been  previously  deaoribed  by  tbe  late  Italian  Captain  B6ttego,  I 
will  omit  it  here,  and  will  only  add  that  all  of  the  country  lying 
between  the  Baro  and  Akobo  rivers  is  at  present  considered  Abyssinian 
territory.  After  three  days'  march,  however,  through  fist  well-wooded 
oonntry,  following  Captain  B&ttego's  route,  we  came  to  a  river  called 
Gelo,  about  which  I  will  make  a  few  remarks,  as  a  statement  made 
by  BAttego  regarding  a  point  on  it  was  found  to  be  inoorreot. 
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On  all  maps  of  this  distriot,  the  river  Gelo  is  shown  to  run  throngh 
a  small  lake  called  Tata.  On  making  a  rough  survey  of  the  river,  I 
found  that  the  lake  is  an  overflow  lake  from  the  river  Qelo,  whioh  runs 
half  a  mile  south  of  it,  as  shown  on  the  maps  attached  hereto. 

From  this  point  on,  we  started  to  go  through  unsurveyed  country, 
going  up  the  course  of  the  Otelo  river  eastwards,  towards  the  Abyssinian 
highlands  for  about  20  miles,  and  then  south  to  the  Akobo  river.  The 
country  was  of  a  gently  rolling  nature,  well  wooded  and  covered  with 
grass,  which  in  places  became  almost  impenetrable.  Along  the  river  we 
met  with  swamps  or  large  plains  with  coarse  grass  from  10  to  12  feet 
high,  impossible  to  go  through  at  that  time  of  the  year  (May).  How- 
ever, we  followed  a  native  path  going  from  village  to  village,  and  on 
the  whole  found  little  difficulty  in  making  from  2j^  to  3  miles  per  hour. 

With  regard  to  the  forests,  they  were,  as  a  rule,  of  a  park-like 
appearance,  and  with  the  exception  of  groves  along  the  river-bank,  the 
trees  seldom  attained  a  greater  height  than  50  feet  in  this  particular 
district.  Along  the  river,  however,  some  of  the  trees  assumed  an 
enormous  height  and  girth,  and  the  vegetation  was  of  a  dense  tropical 
nature,  creepers  and  palms  of  many  varieties  giving  the  landscape  a 
most  beautiful  appearance.  The  river  itself  was  the  most  tortuous  I 
have  ever  seen,  in  many  places  doubling  upon  itself  in  such  a  manner  that 
one  could  throw  a  stone  over  the  narrow  slip  of  land  which  divided 
one  parfc  of  it  from  the  other.  In  the  rainy  season  parts  of  the  surround- 
ing land  becomes  inundated,  and  although  the  river-bed  showed  no  sign 
of  having  undergone  any  recent  change,  it  undoubtedly  undergoes  many 
quite  marked  ones,  which,  on  account  of  the  deep  soft  soil  and  the 
luxuriant  tropical  growth,  becomes  completely  obliterated  in  the  course 
of  a  single  season. 

The  Gklo  river  has  its  source  among  the  southern  Abyssinian 
mountains,  and  runs  to  the  north  of  the  mountainous  district  of 
Gurafarda,  where  it  descends  to  the  lowlands,  and  then  winding 
its  course  westward  until  it  joins  the  Pibor  river,  which  is  a  tributary 
of  the  river  Sobat.  Its  total  length  is  about  200  miles,  and  as  it  is  the 
main  watercourse  in  these  districts,  it  is  of  some  importance.  In  flood 
it  assumes  quite  large  proportions,  being  from  80  to  100  yards  wide 
in  places,  with  a  depth  of  about  20  feeit.  The  river  abounds  with 
flsh,  and  as  a  natural  consequence  the  crocodiles  are  very  numerous  and 
large.  At  midday  practically  every  sandbank  is  covered  with  them. 
It  is  a  remarkable  fact  that  the  hippopotami  are  conspicuous  by  their 
absence,  only  one  having  been  seen  and  killed  many  years  ago,  as 
these  animals  are  plentiful  everywhere  else  in  these  countries. 

The  forests  in  the  immediate  neighbourhood  of  the  river  teem  with 
animal  life.  Elephants,  girafles,  buffaloes,  various  antelopes  and 
gazelles,  wort-hog,  wild  pigs,  lions,  leopards,  hyenas,  jackals,  wild  cats, 
monkeys,  etc.,  may  be  met  with  at  any  time.     The  elephants  assume  an 
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a,  one  which  a  member  of  our  party  aaooeeded  in  billing 
having  tnaka  weighing  110  and  108  lbs.  reapeotively. 

The  bird  life  was  not  so  prollGo  as  might  be  expected ;  very  few 
waterfowl  or  oranea  were  seen  along  the  river,  and  in  the  forests  para- 
qnets,  pigeons,  doves,  some  quail  and  partridges,  vultures,  hawks,  and 
some  beantifnlly  coloured  small  birds,  were  all  we  saw.  The  country 
swarms  with  insects,  especially  ants  of  every  possible  kind. 


PASX  LAUD. 


Begarding  the  inhabitants  of  these  regions,  they  belong  to  the  Annak 
tribe  of  people,  about  whom  I  believe  something  has  been  written  before 
by  the  emissaries  of  the  Sudan  Government.  On  a  trip  like  ours,  where 
■hort  stays  only  were  made  at  any  place,  it  could  not  be  expected  that 
any  diorough  knowledge  of  the  people  could  be  gained,  so  maoh  the 
more  so  as  until  our  arrival  they  were  nnaoqnainted  with  Europeans. 
On  the  whole,  they  were  a  heal  thy -looking  race,  the  men  nearly  all 
being  fl  feet  in  height,  of  a  slender  muscular  build,  with  features  of  a 
refined  negro  type,  the  thick  lips  and  flat  nose  being  the  exception 
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rather  than  the  rule.  Bat  it  aeemed  to  be  the  onstom  for  the  men  to 
have  the  front  teeth  in  their  lower  jaw  extracted.  After  gaining  their 
oonfidenoe  through  presents  and  letting  them  understand  that  we  were 
peaoefuUy  inclined,  they  would  gather  together  about  our  camp,  squat 
down  and  talk  and  laugh  like  children  until  sundown,  when  they  all 
would  go  back  to  their  villages,  and  would  not  return  again  until 
sunrise  the  next  morning. 

They  were  very  fond  of  bright  omamentSy  such  as  brass,  tin,  iron, 
and  ivory.  Some  of  the  men  had  their  arms  covered  with  brass  rings 
from  the  wrist  to  the  elbow,  and  a  huge  ivory  armlet  around  the  upper 
arm,  making  them  perfectly  useless  for  any  kind  of  work. 

It  was  an  amusing  sight,  after  we  had  been  a  few  days  in  camp,  to 
find  some  boys  with  the  lids  of  sardine  or  biscuit  tins  tied  around  their 
necks,  or  a  sardine-tin  opener  stuck  through  their  ears,  while  the  women 
would  gather  up  the  used  soda  sparklets  and  make  necklaces  of  them. 

With  regard  to  their  religion,  they  are  utterly  heathen,  having  only 
the  faintest  idea  of  a  Supreme  Being,  and  at  the  same  time  being  in  dread 
of  evil  spirits,  which  they  believe  to  be  prowling  about  at  night. 

The  nearest  mission  station  to  these  people  seems  to  be  an  American 
one,  about  250  miles  westward  on  the  Sobat  river,  and  as  this  mission 
evidently  have  their  hands  full  with  a  tribe  of  people  called  Nuers, 
the  Anuaks  are  still  utterly  ignorant  of  our  religious  beliefB.  They 
are  pliable,  however,  and  I  believe  could  be  easily  taught. 

With  regard  to  their  government,  they  are  all  supposed  to  be  under 
some  Abyssinian  "Ras,'*  to  whom  they  must  pay  a  yearly  tribute, 
either  in  ivory,  labour,  or  grain.  Directly  they  are  ruled  by  their  own 
chiefs,  or  **  shaums,"  whose  power  is  absolute ;  when  a  chief  dies,  his  son 
becomes  chief  in  his  place,  thus  proving  the  power  invested  in  them  to 
be  hereditary.  Each  chief  has  his  sub-chiefs  ruling  over  outlying 
villages  and  districts,  who  must  pay  some  yearly  tribute  to  the  head 
chief. 

All  the  members  of  a  tribe  are  not  equally  well  off,  there  being  rich 
men  and  poor,  just  as  in  a  civilized  community,  the  rich  men  being 
invariably  the  headmen  or  supporters  of  the  chiefs.  We  noticed  cases 
where  some  men  would  come  to  us  and  beg  for  something  to  eat,  while 
the  well-to-do  men  in  the  tribe  would  have  hundreds  of  sheep  grazing 
around.  It  seems,  then,  that  they  have  a  strict  system  of  government, 
and  that  personal  property  is  respected  among  them.  This  may,  of 
oourse,  easily  be  accounted  for  when  we  consider  their  close  proximity 
to  Abyssinia  and  the  Sudan. 

There  is  no  doubt  that  these  people,  who,  sad  to  say,  are  gradually 
beooming  extinct,  are  greatly  influenced  by  their  surroundings  and  the 
peculiar  circumstances  in  which  they  are  placed.  Shut  in  on  one  side 
by  the  giant  Abyssinian  mountains,  and  on  the  other  by  the  warlike  and 
ever-aggressive  Nuer  tribes,  their  existence  is  not  much  better  than  that 
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of  the  dyiog  fish.  The  AbyBainianfl,  thongh  officially  their  protectors, 
lukfl  yettrly  raids  on  them,  osteuaibly  to  collect  their  tribntee,  bnt 
inoidentftlly  tabiDg  away  boys  or  women  for  BlaveB.  This,  however, 
may  not  be  officially  known  by  King  Menelih.  The  Nuers  on  the  other 
aide  make  inroads  on  their  land,  in  order  to  gain  larger  paBtnre-gronndB 
for  their  cattle.  Being  a  peaoeful  people,  almost  entirely  agrioaltnral 
in  their  habita,  and  only  having  mde  apears  for  protection,  they  are 


almost  invariably  anbdned,  and  consequently  it  will  only  be  a  matter 
of  a  few  years  before  the  whole  tribe  will  be  swallowed  up  and  divided 
among  the  AbyssiniauB  and  the  Noera. 

Their  chief  industry,  as  before  mentioned,  ia  agrictilture,  compara- 
tively few  cattle,  sheep,  or  goats  being  raised,  evidently  because  of  the 
great  death  rate  oansed  among  all  domestic  animals  by  a  certain  kind  of 
fly.  Od  the  expedition  we  had  with  us  2211  mules,  ponies,  and  donkeys, 
of  which  only  about  60  came  back  alive  after  a  three  n^onths'  trip 
through  this  country.  Chiokena  seemed  plentiful,  but  they  were  of  a 
■mall  inferior  kind. 
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The  Annaks  are  not  very  numerous.  As  to  their  number,  I  would 
not  like  to  give  any  definite  figure.  They  almost  invariably  have  their 
villages  alongside  some  watercourse.  Their  huts  are  built  of  wood 
framework  covered  with  straw,  and  consist  of  one  room  only.  They  are 
not  very  cleanly,  as  they  have  a  great  liking  for  smearing  themselves 
with  &t  or  castor  oil.  This  latter  plant  can  be  seen  growing  round 
every  village.  Their  staple  food  is  maize  or  durra,  and  as  the  soil  is 
excellent,  the  crops  are  magnificent,  and  are  raised  with  a  minimum  of 
labour.  The  whole  tribe,  men  and  women,  assist  in  working  the  fields, 
and  in  order  to  protect  the  crops  against  the  ravages  of  swarms  of  small 
birds,  which  come  round  just  before  harvest  time,  they  erect  look-out 
towers,  on  which  the  women  and  children  are  posted  with  a  plentiful 
supply  of  mud,  which  they  throw  by  means  of  long  supple  sticks  into 
the  cornfields,  shouting  at  the  same  time  to  frighten  the  small  marauders 
away — surely  an  arduous  task  in  such  a  hot  sun.  They  have  many 
other  kinds  of  scarecrows,  but  the  above  seems  to  be  the  one  most  in  use. 
The  com  is  ground  in  the  most  primitive  manner,  between  two  stones, 
and  is,  of  course,  assigned  to  the  women.  Of  vegetables,  they  have  a 
kind  of  pumpkin,  a  large  overgrown  cucumber,  some  wild  yams, 
beans,  and  a  plant  which  looks  like  a  four-leaf  clover  with  a  yeUow 
flower,  the  name  of  which  I  did  not  get.  Of  fruit  trees  they  have  none, 
except  the  doleb  and  dom  palms  and  a  very  few  date  palms. 

The  land  is  cultivated  only  sufficiently  for  their  own  consumption. 
In  bad  years,  or  when  raiding  parties  have  been  around,  they  very 
often  have  to  live  on  wild  roots  or  whatever  they  can  manage  to  trap. 
Although  the  woods  are  full  of  game,  they  do  not  seem  to  know  much 
about  catching  any,  and  they  were  highly  gratified  when  we  killed 
something  for  them.  I  saw  some  rude  trapping  implements,  but  they 
seemed  to  have  been  in  long  disuse.  As  a  rule,  no  clothing  is  used  by 
the  men,  and  only  a  small  piece  of  dried  skin  by  the  married  women. 
Boys  and  girls  go  about  in  nature's  garb. 

As  to  their  language,  I  can  say  little  about  it,  not  knowing  enough 
Arabic,  Nuer,  Galla,  or  Abyssinian — the  neighbouring  languages — to 
make  a  comparison ;  but  they  evidently  speak  a  language  of  their  own, 
as  none  of  our  men  could  understand  a  word  of  what  they  said  in  the 
begiuning. 

Along  the  Grelo  river  these  people  are  ruled  over  by  a  sheik  called 
Shama,  residing  in  a  village  by  the  name  of  Gog.  The  tribe  was 
here  fairly  numerous  and  very  friendly.  When  we  asked  for  porters  to 
carry  some  of  our  boxes,  we  secured  382  men  without  any  trouble  from 
Sheik  Shama.  These  porters  carried  our  things  for  four  days  to  the 
Akobo  river,  a  distance  of  about  40  miles,  whereupon  they  returned  to 
their  villages.  They  were  paid  in  beads,  brass  wire,  calico,  or  Maria 
Theresa  dollars,  the  only  ooin  which  they  seemed  to  understand,  this 
being  the  current  coin  of  Abyssinia.    Polygamy  is  practised  everywhere. 
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ftud  their  mode  of  muriage  aeemed  to  consist  in  exabAngiDg  k  wonum 
for  money,  bends,  wire,  or,  whererer  passible,  cattle. 

The  olimate,  thongh  warm,  was  not  nnbeuable,  the  thermometer 
■aldom  exoeeding  100°  in  the  shade  after  leaviog  the  Baro  river. 
When  going  throngh  the  oonntiy  between  the  Baro  and  Akobo  rivers  in 
Vmy,  we  bad  only  a  few  rain-showers,  and  consequently  the  going  was 
ezoellent,  in  spite  of  the  flat  uatnre  of  the  land.  On  returning  in  Jnne, 
however,  the  whole  aspect  of  things   had  changed,  heavy  showers 


having  practioally  inundated  the  oonntry  for  miles  aruand,  and  at  times 
we  had  to  ride  throngh  water  reaching  to  the  waist,  while  the  clayey 
natnre  of  the  soil  would  make  the  going  exceedingly  heavy. 

As  the  attached  maps  will  show,  we  crossed  several  new  water- 
oonises  between  the  Gelo  and  Akobo,  none  of  which,  however,  were  large. 
The  river  Agogotok,  which  was  the  largest,  is  nndonbtedly  the  river 
Owag,  marked  on  Hajor  Anatin's  map,  but  it  seems  to  have  itn  source 
among  the  ewamps  and  lowlands  around  the  district  we  traversed  rather 
tbitD  in  the  Abyssinian  mountains,  as  at  the  place  we  crossed  it  in  May 


166  S0UTH-WE8TKRN  ABYSSIllIA. 

it  had  hardly  any  ourrent.  and  was  surronnded  by  swamps  and  pools. 
No  habitations  of  a  permanent  charaoter  were  found  in  this  distriot,  only 
a  fairly  good  path  leading  from  the  Gelo  to  the  Akobo  rivers.  . 

With  regard  to  the  Akobo  river,  it  has  been  described  by  Major 
Austin,  as  far  as  its  junction  with  the  Ajuba  river,  and  from  there  on, 
almost  to  its  source,  by  the  late  Captain  B5ttego. 

Where  we  camped  near  the  Akobo  river  in  May,  we  made  a  few 
discoveries  which  will  change  the  present  maps  somewhat.  In  the  first 
place,  the  river  which  Captain  B5ttego  calls  Chiarini,  is  called  by  the 
natives  Akula.  It  is  a  small  stream  from  5  to  15  yards  wide,  with 
steep  banks,  containing  pale  blueish  water  with  a  good  current.  It  has 
its  source  in  the  Gurafarda  mountains,  from  where  it  runs  westward  to 
the  north  of  Mount  Ungwala,  and  joins  the  Akobo  river  at  a  place 
called  Digira.  We  found  that  it  had  one  tributary  close  to  our  camp, 
with  water  in  pools  only  in  May,  called  Ogero.  On  Major  Austin's 
map,  the  river  Akula  is  shown  to  run  into  the  Akobo  to  the  south  of  a 
village  called  Kenna,  but  on  investigation,  this  was  found  to  be  an 
overflow  kor  only  from  the  rivers  Akobo,  Akula,  and  the  swamps 
between  these  ^rivers.  I  must,  however,  add  that  it  is  exceedingly 
difficult  to  distinguish  kors,  overflows,  etc.,  from  real  river-beds  in  these 
districts,  as  the  rainy  season,  on  account  of  the  flat  state  of  the  country, 
plays  havoc  with  the  soil  generally,  and  at  times  forms  channels  from 
river  to  river  which  are  very  misleading.  The  country  to  the  south  of 
the  Akobo  river  is  flat,  and  although  covered  with  open  woods,  it  is 
swampy,  and,  according  to  native  information,  almost  inundated  in  the 
rainy  season.  A  few  miles  east  of  Mount  Ungwala,  Mr.  McMillan  found 
a  small  lake,  between  Lakes « Gamer  and  Bright,  named  by  Major 
Austin,  ^hich  we  called  Lake  Lucie.  The  village  of  Digira,  which 
lies  on  a  point  formed  between  the  rivers  Akobo  and  Akula,  and  most  of 
the  country  eastward  along  the  Akobo  river  as  far  as  its  junction  with 
the  Ajuba,  seemed  to  be  under  the  rule  of  Sheik  Olimi.  This  man 
is  the  son  of  the  sheik  who  was  supposed  to  have  been  killed  by  Captain 
B5ttego*s  men  some  years  ago,  and  for  that  reason  he  was  at  first  chary 
about  letting  us  have  any  of  his  men.  However,  we  succeeded  in 
getting  some,  but  found  that  he  really  did  not  have  many  men,  the 
Abyssinians  having  been  in  the  district  within  the  last  two  months  on 
a  punitive  expedition. 

From  the  junction  between  the  Akobo  and  Ajuba  rivers,  the  Akobo 
comes  from  an  easterly  direction,  and  as  Captain  Bottego  went  on  the 
south  side  of  the  river,  and  we  on  the  north,  we  again  went  through 
practically  unsurveyed  country,  where  we  found  a  few  villages  and 
watercourses  not  seen  before.  The  country  now  began  to  assume  a 
mountainous  character,  and  while  the  vegetation  remained  about  the 
same  the  population  thinned  out  quickly  as  we  approached  nearer  the 
Abyssinian  mountains. 
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Tlie  iMt  village  which  we  saw  waa  called  Olam,  and  as  a  raiding 
party  from  the  east  had  gone  through  this  diatriot  recently,  we  only 
foaad  a  few  old  men  in  the  viUage.  They  told  us  that  there  were  two 
more  Tillages  farther  east,  and  that  the  people  living  in  them  were  called 
Olami^  bnt  that  they  spoke  the  Tambo  lango^e.  From  this  point  on 
we  rtrnok  aonth,  crossing  the  Akobo  river,  which  was  atill  a  good  stream 
from  30  to  80  yarda  wide,  with  swift-flowing  water  about  3  to  10  feet 
deep  in  places.     We  now  entered  upon  wholly  unsurreyed  ooontry,  one 
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of  our  objects  being  to  find  out  the  soarce  of  a  tributary  of  the  Akobo, 
called  Kaia  (see  map,  p.  244).  The  country  is  front  of  us  was  at 
fint  excellent  undulating  grass  land  with  open  woods,  and  here  and 
there  a  hill  or  mountain.  Contrary  to  the  assertions  made  by  the 
native*  to  the  north  of  the  Akobo,  we  found  lots  of  game  everj'where, 
the  giraffe  being  eepeoially  plentifal.  As  we  advanced,  the  mountains 
became  more  numerous,  and  the  ground,  which  at  first  was  compoHed  of 
good  soft  soil,  became  strewn  with  stones  and  boulders  of  every  size. 
Aa  the  grass  was  long,  and  there  being,  of  course,  no  path,  we  had 
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great  diffioalty  in  getting  onr  paok-animals  through,  and  I  may  add 
that  it  was  only  owing  to  onr  animals  heing  specially  picked  mnles  and 
donkeys  that  we  were  able  to  get  along  at  all.  A  camel  caravan  would 
inevitably  become  stranded  among  these  mountains.  We  struggled  on 
southwards  for  five  days,  when  we  reached  a  large  mountain  plateau 
on  the  north  side  of  a  peak,  which  we  called  Central  peak,  owing  to 
its  position  on  our  map.  All  along  we  had  either  been  following  the 
Eaia  river  or  been  within  sight  of  it.  We  found  it  to  be  a  small  stream 
with  well-defined  banks,  containing  little  water  only  in  June,  but  it 
showed  evidence  of  assuming  quite  large  proportions  in  the  rainy 
season.  It  may  be  assumed  that  it  has  running  water  the  whole  year 
round,  and  for  that  reason  it  would  be  of  value  should  any  party  choose 
to  take  this  road  down  towards  Lake  Rudolf.  It  has  its  source  partly 
from  Central  peak  and  partly  from  the  mountains  to  the  east,  from 
which  the  river  Sacchi  flows  south  into  Lake  Budolf,  and  thus  water 
can  be  had  all  along  the  route.  The  plateau  north  of  Central  peak, 
lying  as  it  did  3800  feet  above  the  sea,  was  a  most  delightful  spot,  the 
climate  being  excellent,  with  a  temperature  during  our  stay  ranging 
between  60^  and  85^.  The  plain  itself  (which  we  called  Zebra  plain, 
extending  over  about  150  square  miles)  was  covered  with  a  luxuriant 
growth  of  fine  grass,  which  was  about  waist-deep  at  that  time  of  the 
year  (June).  Mimosas,  acacias,  and  different  varieties  of  small  well- 
rounded  trees  were  scattered  all  over,  while  grass-clad  hills  and  rocky 
protuberances  lent  a  charm  to  the  scenery  which  was  irresistible.  To  the 
south,  Central  peak  reared  its  head  5200  feet  above  the  sea,  clothed  with 
pale-green  grass  to  the  very  top.  Game  was  so  plentiful  that  wher- 
ever we  went  we  met  with  herds  of  giraffe,  Jackson  hartebeest  and 
zebra,  and  some  ostrich.  In  the  middle  of  the  plain  the  enormous 
white  skull  of  an  elephant  was  lying  like  a  monument,  thus  proving 
that  these  monarchs  of  the  forests  have  paid  this  marvellous  spot  a  visit 
many  years  ago.  A  more  beautiful  place  for  sport,  or  as  a  health  resort, 
could  hardly  be  imagined. 

We  ascended  Central  peak,  and  had  a  most  wonderful  view  of  the 
whole  country  for  many  miles  around.  To  the  south-east,  about  40 
miles  distant,  Mount  Naita  reared  its  sharp-peaked  head  some  7300  feet 
into  the  sky.  Between  it  and  us  a  broken  and  almost  impassable 
mountain  plateau  lay  before  us.  This  continued  to  the  east  as  far  as 
we  could  see,  and  to  the  west  as  far  as  Boma.  Thus  we  saw  at  one  view 
the  whole  of  the  country  enclosed  between  the  routes  taken  by  Major 
Austin  to  the  west  and  Captain  B5ttego  to  the  east,  and  decided  to  go 
no  further. 

The  whole  of  this  country  is  volcanic,  and  almost  entirely  uninhabited. 
We  found  a  few  huts  among  a  clump  of  trees,  which  had  been  long 
deserted,  and  only  once  did  we  have  a  visit  from  a  couple  of  poor  half- 
starved  looking  blacks.     One  of  these  had  a  most  murderous-looking 
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weapon  round  his  wrist,  oonsistiDg  of  an  iron  bracelet  bent  out  and  formed 
into  an  arrow-point  underneath.  They  wore  no  olothep,  and  spoke  a 
language  which  we  oould  not  understand.  They  pointed  towards  the 
north,  indicating  where  their  village  was,  and  as  we  saw  smoke 
aooending  from  among  the  mountains  in  that  direction,  we  concluded 
there  was  a  small  tribe  living  there.  Further  east,  at  the  foot  of  the 
mountains  from  which  the  rivers  Sacchi  and  Kaia  flow,  there  are,  accord- 
ing to  B6ttego,  several  villages,  and  the  land  is  partly  cultivated. 

We  went  a  few  miles  south  of  Central  peak,  but  found  the  country 
80  completely  torn  up  that,  on  account  of  our  pack-animald,  we  decided 
to  strike  about  north-west  towards  Boma.  After  a  day's  journey,  during 
which  both  men  and  aoimals  suffered  severe  hardships  on  account  of  the 
rough  ground,  we  got  out  on  a  rolling  mountain  plateau  covered  with 
scattered  trees  and  grass,  and  with  more  even  ground  than  we  had  had 
for  many  days.  In  places  we  came  across  large  fig-bearing  rubber  trees 
and  some  dom  and  date  palms  among  patches  of  ground  which  showed 
evidenoes  of  having  been  cultivated  years  ago.  No  signs  of  any  huts 
were  found,  however.  After  four  days'  marching,  we  came  to  a  district 
well  populated  and  highly  cultivated,  which  tho  natives  called  Boma. 
Major  Austin  went  through  this  country  some  years  ago,  but  did  not 
succeed  in  getting  into  close  contact  with  the  natives.  In  this  respect 
we  were  more  fortunate,  as,  after  proving  to  them  that  our  intentions 
were  peaceful  and  friendly,  they  very  quickly  got  over  their  fear  and 
gathered  around  our  camp,  which  we  made  on  the  top  of  a  rocky  spur 
running  into  the  mountain  ranges  to  the  south.  Tho  country  itself  was 
of  a  most  peculiar  character,  and  the  scenery  was  very  beautiful.  The 
rock  formations  were  very  curious  and  imposing,  some  huge  rocks 
rising  vertically  out  of  the  plain  to  a  height  of  several  hundred  feet. 
To  the  south,  a  range  of  mountains  5000  to  6000  feet  high  formed  a  kind 
of  half-circle  around  the  plateau  over  which  we  had  been  travelling. 
Far  to  the  east  Central  peak  was  plainly  visible,  and  to  the  north  the 
dark  and  imposing  Abyssinian  mountains  loomed  up  in  the  grey 
distance.  To  the  west  and  right  round  us,  fantastic  jagged  rocks  and 
hills  gave  us  a  broken  view  of  apparently  endless  plains  covered  with 
forests,  which  would  open  up  and  show  us  glimpses  of  green  fields  in 
places.  Down  among  the  hills  and  around  the  huge  granite  rocks 
these  strange  people  had  their  villages  and  plantations.  Some  villages 
were  nestling  on  green  spots  high  up  among  the  mountains  like  birds* 
nests,  while  others  would  only  give  us  an  indication  of  their  existence 
by  little  ribbons  of  smoke  curling  lazily  up  into  the  blue  sky  from  the 
forests.  Numerous  valleys  and  watercourses  gave  variety  and  a  peculiar 
character  to  tlie  scenery,  while  the  park-like  appearance  of  the  woods,  the 
absence  of  flies,  and  the  fresh  cool  air  made  the  place  a  perfect  paradise. 

The  people  living  in  this  mountain  fastness  were  strong,  tall,  and 
handsome,  and  seemed  to  be  a  much  superior  race  to  the  Yamboes.     They 
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were  fearless  and  most  deoided  in  their  manners,  though  snspioious  of 
any  sign  of  hostility.    Most  of  the  men  wore  a  pieoe  of  skin  in  front  of 
them  from  some  wild  animal  or  another,  loosely  slung  by  a  pieoe  of  string 
oyer  one  shoulder.    They  must  be  good  hunters,  as  they  had  skins  of 
giraffe,  zebra,  and  yarioQS  kinds  of  antelope.    They  seemed  to  have  no 
domestic  animals,  exoept  goats,  and  lived  ohiefly  on  agriculture.    Better 
durra  or  cornfields  I  have  never  seen  anywhere,  and  they  seemed  to 
cultivate  every  available  spot.     Villages  and  cultivated   fields  were 
hidden  away  in  the  most  romantic  spots  among  the  comers  and  cracks 
of  the  mountains.    The  condition  of  the  crops  was  bountiful  in  the 
extreme,  and  where  they  could  find  people  enough  to  consume  such 
quantities  of  grain  was  a  mystery.     However,  in  trying  to  secure  a 
guide  in  a  lonely  spot  near  a  small  durra-field  with  only  one  hut  visible, 
we  were  astonished  to  find  ourselves  confronted  with  a  score  of  hand- 
some-looking warriors,  all  fully  armed,  appearing  in  a  moment  as  if 
risen  from  the  ground.     We  had  evidently  been  watched  and  followed 
the  whole  way,  and  apparently  had  a  lot  to  learn  about  the  mysterious 
ways  and  means  of  the  people  of  Boma.     They  were  armed  with  two 
kinds  of  spears — a  long  one  and  a  short  one — and  some  of  them  had  the 
same  murderous  wrist  weapon   which  we  had   seen  on  a  native   at 
Central  peak.    As  to  their  language,  we  learned  some  fifty  words  of  it. 
It  seemed  to  be  peculiarly  their  own,  and  did  not  resemble  the  Yambo, 
Galla,  or  Abyssinian.     They  can  only  count  to  ten,  and  only  a  few  of 
them  were  able  to  give  me  their  names  on  that  many  figures.     They  are 
fond  of  ornaments,  and  wear  a  broad  band  of  red  beads,  with  a  white 
stripe  down  the  centre  around  their  forehead,  giving  tliem  a  peculiar 
warlike  appearance.     Some  of  them  appeared  at  the  camp  in  all  their 
war-finery,  painted  and  feathered,  and  looking  like  demons,  but  never 
at  any  time  did  they  prove  unfriendly  to  us.     They  seemed  to  have  a 
sort  of  stronghold  on  top  of  a  mountain,  4000  feet  high,  to  the  south  of 
us,  as  they  stopped  the  writer  when  attempting  to  go  up  to  the  top  in 
order  to  get  some  bearings.     I  took  some  photographs  of  these  people, 
from  which  one  gets  a  good  idea  of  them.     I  believe  these  wore  the  first 
and  only  pictures  taken  of  this  tribe.     As  to  their  number,  government, 
religion,  etc.,  I  am  unable  to  say  anything,  as  we  did  not  stay  among 
them  more  than  a  couple  of  days :  the  food-supply  for  our  men  was 
running  short.     We  bought  maize  enough  from  them  for  four  days' 
rations,  but  after  that  they  refused  to  sell  us  any  more,  as  we  could  not 
give  them  salt,  the  only  thing  they  seemed  to  want.     The  Abyssinian 
influence  does  not  seem  to  extend  to  these  regions  as  yet. 

Among  these  hills  several  rivers  have  their  source,  such  as  the 
Ajuba,  Chilimun,  Neubari,  and  probably  the  Tiber.  This  latter,  how- 
ever, is  to  be  investigated  next  year,  and  I  may  add  that  at  present  I  am 
taking  a  course  of  instruction  from  the  Society's  instructor,  in  order  to 
perfect  myself  for  this  work. 
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With  regard  to  the  Ajaba  riyer,  we  found  a  small  discrepanoy 
between  Major  Austin's  map  and  oar  own.  The  Neubari  has  a  branch 
whioh  starts  from  a  point  among  these  hills,  whioh  Major  Austin  has 
marked  down  as  praotioally  the  starting-point  of  the  Ajuba  river.  The 
mistake  is  unimportant,  however,  as  both  rivers  are  small  and  of  no 
consequenoe.  The  Ajuba  river  is  nothing  more  than  a  mud  ditch, 
having  water  in  pools  only  in  June.  Elephants  and  other  game  are 
plentiffil  on  the  west  bank. 

The  next  part  of  our  journey  was  to  the  north,  on  the  western  side 
of  the  Ajuba  river,  and  as  Major  Austin  went  south  on  the  eastern  side 
of  the  same  river  some  years  ago  and  gave  a  very  good  description  of 
the  whole  country,  there  is  little  more  to  be  said  about  it,  as  we  did  not 
find  any  habitations  from  the  time  we  left  Boma  until  we  reached  the 
Akobo  river  again.  This  journey  took  us  four  days,  and  went  through 
rolling  grass  and  wood-covered  country  along  a  row  of  hills  skirting 
the  Ajuba  and  Akobo  rivers.  The  country  was  everywhere  of  a  volcanic 
nature.  Here  and  there  we  would  find  a  pile  of  granite  rocks  piled  up 
in  artistic  disorder,  but  as  a  rule  all  the  rocks  were  lava.  The  soil  was 
splendid,  and  around  Boma  I  have  no  doubt  that  both  coffea  and  tea 
could  be  grown,  only  the  place  is  so  far  away  from  any  market  at  present 
that  it  would  be  useless  for  settlers.  An  inferior  kind  of  tobacco  is 
grown  everywhere,  which  the  natives  crush,  dry,  and  mix  with  ashes 
and  other  ingredients,  whereupon  it  is  made  into  the  shape  of  a  sugar- 
loaf.  Cotton  was  seen  growing  wild  in  places,  and  there  is  no  doubt 
that  by  cultivation  it  might  be  made  a  paying  industry.  On  the  whole, 
however,  the  erratic  climate  does  not  seem  to  offer  any  good  iuducc- 
ments  for  any  one  to  try  and  develop  this  particular  part  of  the  Sudan  or 
Abyssinia.  As  the  observations  made  b}"^  this  expedition  unfortunately 
were  veiy  limited,  it  is  possible  that  closer  investigations  will  show 
riches  of  soil  and  minerals  which  our  casual  survey  overlooked. 

To  conclude,  taking  a  general  view  of  the  whole  of  the  country 
which  we  traversed,  I  will  say,  that  with  regard  to  a  commercial  water- 
way or  connection  between  Abjssinia  and  the  Sudan,  the  Baro  and 
Sobat  rivers  seem  to  1>e  by  far  the  most  promising,  as  they  are  navigable 
in  specially  built  boats  the  whole  year  round,  as  far  as  Gambela,  a  small 
place  lying  at  the  western  foot  of  the  Abyssinian  highlands,  and  only 
some  30  miles  from  Gore  in  Abyssinia,  a  town  which  seems  to  be  the 
main  western  trading  centre  in  that  country.  The  country  around 
Gore  is  excellent,  both  for  agriculture  and  cattle  raising. 

If  the  Sudan  military  post  at  Itang  could  be  removed  to  Gambela,  it 
would  no  doubt  be  the  foundation  of  a  very  profitable  trade  between 
the  two  countries,  Itang  being  too  far  removed,  and  the  road  to  it 
from  Glore  too  difficult,  to  induce  the  Abyssinians  to  undertake  the 
journey. 

N  2 
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By  O.  J.  B.  HOWABTH. 

In  September  of  1904  I  intended,  while  trayelling  in  Connemara  and 
the  south  of  the  oonnty  Mayo,  to  make  soandiogs  in  certain  of  the 
small  loughs  west  of  Lough  Corrib  and  Lough  Mask.  Ovring  maiuly 
to  the  prevalence  of  high  winds,  I  was  unable  to  carry  out  ray  programme 
fully,  but  I  have  thought  my  few  observations  might  be  recorded  in 
view  of  any  future  organized  work  in  this  district. 

My  soundings  were  made  along  sections  between  defined  points,  and 
have  been  plotted  on  the  6-inch  Ordnance  map.  I  went  prepared  to 
sound,  photograph,  and  compile  notes  on  the  structure  of  the  lake- 
basins.  My  sounding-lines  were  similar  to  those  used  by  Dr.  Mill  and 
Mr.  Heawood  in  the  English  Lake  District,  and  the  lead  weighed 
4J  lbs.  I  had  covered  it  with  a  netting  of  tarred  cord,  with  a  view 
of  minimizing  the  risk  of  damaging  the  paint  of  boats ;  this  had  the 
unanticipated  result  that  the  lead  nearly  always  came  up  coated  with 
the  sediment  of  the  bottom. 

For  the  purpose  of  the  few  general  notes  which  follow,  the  northern, 
southern,  and  western  boundaries  of  my  district  may  be  taken  respec- 
tively as  Clew  bay,  Oalway  bay,  and  the  coast  between  these  inlets. 
This  is  perhaps  the  most  striking  portion  of  the  western  lake  region  of 
Ireland.  From  the  south  shore  of  Clew  bay  rises  the  isolated  quartzite 
cone  of  Croagh  Patrick,  2510  feet  in  height.  A  gently  undulating  area 
of  bog,  with  a  few  small  loughs,  extends  south  from  it  to  the  Mweelrea 
and  Sheefry  groups.  These  are  of  various  Silurian  rocks,  and  separated 
by  the  Bundorragha  river,  draining  Loughs  Gunnel,  OlencuUin,  Dhu- 
lough,  and  Finn,  south  to  the  Killary  harbour,  a  fine  hill-bound  inlet 
of  the  Atlantic.  Evidence  of  glacial  work  is  abundant  in  the  moraiues 
along  the  Killary  and  in  the  striated  rocks  about  Dhulough.  South 
again  the  bogs  reappear,  and  theu  from  their  midst  the  Twelve  Pins  or 
Bens  rise  sharply  like  an  island,  bold  quartzite  hills  reaching  2556  feet 
of  altitude.  A  chain  of  considerable  loughs,  Inagh,  Derryclare,  and 
Ballynahinch,  winds  about  their  base  on  the  east  and  south ;  westward 
tbey  sink  more  gently  to  the  sea.  The  eye  travels  south  from  them 
towards  Gal  way  bay  over  a  remarkable  boggy  tract  sown  with  small 
loughs,  the  connections  of  which  are  largely  below  the  surface.  A  few 
low  hills  appear  towards  the  bay.  East  of  the  Pins  (the  bog  inter- 
vening) the  quartzite  Maamturks  and  Corkogemores  extend  towards 
Lough  Corrib,  and  east  of  the  Killary  are  the  table-topped  Partry 
mountains  and  other  hills  extending  to  Lough  Mask. 

The  lakes  of  this  district  seem  to  fall  into  two  broad  divisions,  which 
may  be  called  bog-loughs  and  mountain-loughs.  The  first  class,  of 
which  the  largest  examples  are  the  Inagh-Ballynahinch  chain,  are 
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irregular  of  outline,  studded  with  islands  when  of  any  great  extent, 
and  obviously  shallow,  with  flat  or  gently  sloping  shores.  In  this 
class  a  subdivision  must  be  made,  for  the  lakes  of  which  the 
Ballynahinch  chain  are  examples  really  occupy  the  boggy  bottoms  of 
broad  valleys  between  hills,  while  the  innumerable  little  loughs  in  the 
south-west  of  the  country  are  merely  pools  in  the  plain  bog  occupy- 
ing no  defined  valleys.  The  only  examples  of  mountain-loughs 
exceeding  a  mile  in  length  are  Dhulough,  Nafooey,  Fee,  and  Eylemore. 
Of  these,  Dhulough  I  have  already  located;  Nafooey  lies  among  the 
hills  east  of  the  Eillary ;  Fee  is  rather  over  a  mile  south  of  the  Eillary, 
and  Eylemore  lies  south-west  of  this,  between  the  Pins  and  Leamna- 
haltia  mountain.  Islands  (other  than  mere  rocks),  where  occurring  in 
all  the  loughs,  are  thickly  covered  with  stunted  trees  and  shrubs,  and 
the  same  is  true  in  a  modified  degree  of  a  peninsula  on  the  north  shore 
of  Lough  Fee  and  two  on  the  sooth  shore  of  Nafooey ;  whereas  wood 
is  almost  wholly  wanting  elsewhere  in  this  district,  except  in  rare 
artificial  plantations.  My  souDdings  are  confined  to  Dhulough,  Glenoullin, 
and  Nafooey. 

Dhuhwjh,  which  lies  north-west  and  south-east,  is  1  mile  1470 
yards  in  length.  It  is  oblong,  and  its  extreme  breadth  of  800  yards 
is  found  in  the  upper  part,  but  two-thirds  of  the  distance  down  it 
narrows  to  800  feet  by  the  incidence  of  two  rocky  points  opposite  one 
another.  East  and  west  the  hills  fall  sharply  into  it,  the  slope  easing 
very  slightly,  and  there  is  no  beach  except  in  one  or  two  small  bays. 
At  the  upper  end  there  are  beaches  of  very  small  rock  fragments,  and  a 
short  stream  falls  in  from  Lough  Glencullin,  about  230  yards  distant 
in  a  straight  line.  The  surface  levels  by  the  Ordnance  map,  from 
calculations  in  November,  189G,  are,  of  Dhulough  108'5  feet,  and  of 
Glencullin  128-2  feet,  but  a  former  calculation  made  the  latter  figure 
136.  I  was  told  that  the  level  varied  greatly.  I  dare  say  the  eastem 
flank  of  Mweelrea  is^exceptionally  rainy,  as  the  mountain  directly  faces 
the  sea,  and  from  the  midst  of  a  storm  at  Dhulough,  with  a  westerly 
wind,  I  often  saw  clear  sky  to  the  north. 

At  the  lower  end  of  Dhulough  the  shore  is  low,  for  the  Bundorragha 
river  flows  out  and  the  Glenummera  enters  from  a  valley  between  the 
Sheefry  mountains  and  Ben  Creggan.  The  beach  here  is  sandy.  On 
the  east  side  the  shore-line  is  partly  artificial,  being  built  up  to  carry 
a  road.  Besides  the  streams  mentioned,  a  minor  one  enters  the  lough 
at  the  north-west  comer  from  the  fine  cliff'-bound  glen  under  Ben  Lug- 
more,  where  a  bog  obviously  occupies  the  bed  of  a  drained  tarn ;  and 
several  fall  in  from  the  Sheefry,  which  has  many  springs.  In  the 
north-eastern  angle  is  an  island,  which  is  omitted  in  the  1901  revision 
of  the  6-inch  Ordnance  map. 

The  name  Dhulough  signifies  bUck  lake,  and  from  the  hills  the 
water  has  a*curiously  dark  appearance.     As  in  all  these  loughs,  it  is  not 
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(dear,  and  bnbbleB  brown  under  the  oar.  There  is  yery  little  yegeta- 
tion  in  the  lough.  The  bottom  I  found  to  consist  of  a  dark-brown  grit 
or  disintegrated  peaty  matter,  with  one  notable  exception,  for  at  the 
sounding  of  121  feet  on  the  west  side  towards  the  middle  the  lead 
brought  up  a  fine  bright  yellow  slime.  The  line  of  greatest  depths, 
indicated  by  the  broken  line  on  the  map  (Fig.  L),  appears  to  swing 
regularly  towards  the  steeper  shore.  The  sections  (Fig.  II.)  reyeal  a 
continuation  of  the  sharp  slope  of  the  hills,  with  a  tendency,  best 
marked  at  the  southern  end,  to  an  almost  flat  floor  at  depths  about 
100  feet.  The  deepest  soundings  (164  and  150  feet)  fell  naturally 
about  the  middle  of  the  upper  and  wider  part  of  the  lough.  No  con- 
siderable shallow  bank  was  obseryed  except  at  the  north-western  corner, 
where  one  is  formed,  I  think,  by  the  deposits  of  the  torrent  from  Ben 
Lugmore.  The  two  main  streams  entering  the  lough,  namely,  that 
from  GlencuUin  and  the  Glenummera,  form  no  deltas  or  shallows.  The 
GlencuUin  stream  is  cleared  by  its  course  through  that  lough,  while 
the  Glenummera  comes  down  through  a  flat-floored  yalley,  and  enters 
Dhulough  by  a  deep  quiet  channel  several  hundred  yards  in  length. 
There  are,  it  is  true,  slight  banks  of  sand  to  right  and  left  of  its  mouth, 
but  the  first  sounding  marked  from  the  point  A  (Fig.  I.)  outward  was 
Gl  feet. 

Lough  GlencuUin  lies  west-north-west  and  east-south-east,  is  about 
1340  yards  in  length,  and  nearly  600  yards  in  extreme  width.  It  differs 
greatly  from  Dhulough ;  in  fact,  here,  I  think,  the  two  types  of  bog- 
lough  and  mountain-longh  exist  side  by  side.  The  form  is  irregular, 
two  considerable  bays  occurring  at  the  lower  end.  The  main  stream 
enters  at  the  top  through  a  deep  and  tortuous  channel,  haying  descended 
from  Lough  C  alien  in  a  series  of  cascades.  An  offshoot  of  the  stream 
from  the  glen  under  Ben  Lugmore  runs  into  the  southern  bay.  There 
are  two  islands  in  the  lough,  and  a  considerable  bed  of  tall  reeds  at  the 
upper  end.  The  shores  are  either  boggy  or  rocky,  but  a  slight  beach 
of  small  fragments  occurs  at  the  upper  end.  Although  my  soundings 
were  made  only  on  two  sections  in  the  upper  part,  I  see  no  reason  to 
suppose,  from  the  general  appearance  of  the  lough,  that  any  depth  greatly 
exceeding  my  deepest  sounding  of  27  feet  would  be  found  elsewhere. 

Lough  Nafooey  lies  almost  exactly  west  and  east  at  an  eleyation 
by  the  ordnance  survey  of  93*7  feet.  It  is  about  100  feet  over 
2j^  miles  in  length,  and  about  50  feet  over  half  a  mile  in  extreme 
width.  Abrupt  fiat-topped  hills  fiank  the  straight  yalley  of  which  it 
occupies  part  to  north  and  south,  reaching  1800  to  2000  feet  on  the 
north,  and  1500  to  1900  feet  on  the  south.  The  lough  is  oblong  and 
rather  regular  in  form,  except  that  the  southern  shore  is  broken  in  the 
lower  and  wider  half  by  one  considerable  peninsula,  with  a  rocky  island 
off  it,  and  by  one  smaller  one  (at  the  point  0  in  the  diagram,  this  pro- 
jection being  a  slight  eleyation  almost  insulated  by  marshy  ground). 
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Most  of  the  sonth  shore  is  bordered  by  a  patch  of  igneous  rooks  in  the 
midst  of  the  Silurian.  Striated  rooks  show  an  ioe-flow  approximating 
to  a  line  down  the  existing  yallej.  The  Owenbwee  or  Fooey  riyer 
enters  at  the  head  through  a  flat  alluyial  yalley,  another  smaller  stream 
oomes  down  from  the  south-west  in  a  pretty  oascade  and  enters  close  by, 
and  a  third  stream  enters  from  a  considerable  glen  just  below  the 
south-western  comer.  The  only  other  streams  of  consequence  entering 
the  lough  are  two  on  the  north  side.  The  riyer  Finny  flows  out  at  the 
foot  through  a  boggy  yalley  to  Lough  Mask.  At  the  upper  end  there 
is  an  extensiye  beach  of  fine  sand,  and  a  similar  but  slighter  one  about 
the  mouth  of  the  eastern  stream  on  the  north  side ;  elsewhere  the  slight 
beaches  which  occur  are  of  rocky  fragments.  The  flanks  of  the  igneous 
hills  on  the  south  are  strewn  with  large  detached  boulders,  a  number  of 
which  haye  fallen  into  the  lough,  forming,  off  the  shore  between  the 
peninsulas,  a  regular  line  of  reefs,  with  deep  water  round  them.  As 
far  as  my  soundings  went  west  of  the  large  peninsula,  the  deepest  part 
of  the  trough  and  the  sharper  slope  is  on  the  south  side,  which  accords 
with  the  relative  slope  of  the  flanking  hills.  At  the  upper  end,  boweyer, 
I  expect  the  case  would  be  opposite.  My  deepest  sounding  was  148  feet 
in  my  uppermost  section,  but  I  anticipated  deeper  water  above.  On  the 
lower  sections  the  floor  of  the  trough  appeared  almost  flat,  as  in  Dhulough. 

I  have  alluded  to  the  sandy  beaches  at  the  head  and  on  the  north 
shore  of  the  lough.  The  main  stream  through  the  alluvial  valley  at 
the  head  flows  over  a  sandy  bed,  but  how  far  the  sandbank  continues 
beneath  the  surface  of  the  lake  I  am  of  course  ignorant.  Such  a  bank 
is,  however,  exceedingly  well  developed  off,  and  mainly  east  of,  the 
eastern  stream  on  the  north  side.  Here  a  depth  of  only  12  feet  was 
found  300  yards  from  the  shore,  after  which  the  slope  becomes  sudden  ; 
it  may  be  even  more  sudden  than  the  section  indicates,  for  this  was 
one  of  the  interesting  questions  which  came  before  us  and  bad  to  be  left 
uninvestigated.  Another  was  that  the  western  stream,  from  an  imme- 
diately adjacent  glen,  brings  down  no  such  deposit,  although  rapid  and 
of  considerable  volume ;  its  mouth  is  rocky,  and  there  is  practically 
no  shoal  water  off  it. 

I  am  indebted  to  Mr.  E.  Heawood  for  his  practical  interest  in  this 
work  both  before  and  after  its  execution. 


LIEUT.  BOYD  ALEXANDER'S  EXPEDITION  THROUGH 

NIGERIA.* 

The  following  communication  has  been  received  by  the  Secretary  from 
Lieut.  Boyd  Alexander;  it  is  dated  "Lake  Chad,  October  30,  1904:" — 
"  A  good  deal  has  happened  since  I  last  wrote  to  you  from  Lokoja 

*  See  Juurnaly  vol.  84,  p.  589.    Since  the  above  letter  was  written,  the  regrettable 
news  of  Capt.  Claud  Alexander's  death  has  been  received. 
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in  Jvlj  last.    No  doubt  yon  wiLl  be  interested  to  have  a  rough  outline 
of  our  progress  and  what  has  been  done  sinoe  the  expedition  left  IbL 

*'Th6  riyer  oolumui  oonsisting  of  the  two  steel  boats  and  several 
canoes  in  charge  of  Lopes,  my  Portuguese  collector,  and  manned  by 
native  porters,  left  Ibi  for  Ashaka  on  the  upper  Gongola  on  June  30. 
This  journey  was  eventually  accomplished,  but  not  without  consider- 
able difficulties.  Heavy  rain-storms  often  delayed  progress.  Near 
the  mouth  of  the  Gongola,  the  Bassama  tribe,  who  inhabit  the  left 
bank  of  the  Benue,  attempted  a  night  raid  on  the  boats,  but  this  was 
disoovered  in  lime  by  the  sentry.  On  the  lower  reaches  of  the  Gbngola, 
the  natives,  owing  to  severe  famine  and  recent  military  operations, 
were  in  a  state  of  starvation,  and  consequently  no  food  could  be  obtained 
for  the  column.  On  July  30,  Kombo,  about  60  miles  from  the  mouth, 
was  reached,  when  the  real  trouble  of  navigation  commenced.  At  this 
point  the  river  narrows  considerably  to  a  width  of  about  150  yards. 
The  bed  becomes  rocky  and  the  current  strong,  being  reckoned  at 
9  miles  per  hour.  It  was  here  that  the  first  rapid  was  encountered, 
which  involved  the  boats  being  towed  from  the  bank  for  a  distance  of 
2  miles.  Beyond  Eombe  more  rapids  were  met  with,  and  the  boats 
again  had  to  be  towed  for  a  distance  of  6  miles,  while  the  long  cane 
and  overhanging  trees  increased  the  difficulty  of  this  operation.  On 
August  11  the  vicinity  of  the  Bima  hills  was  reached,  and  the  boats 
again  had  to  be  towed  for  another  4  miles.  Four  days  later  the  boats 
arrived  safely  at  Ashaka,  and  were  successfully  taken  to  pieces  by 
my  collector.  The  Gongola  is  subject,  like  all  the  smaller  rivers  out 
here,  to  a  very  sudden  rise  and  fall.  Our  boats  got  up  just  at  the  right 
time — in  July — in  order  to  catch  the  flood.  In  August  the  river  falls 
rapidly ;  by  the  end  of  September  it  again  becomes  fordable. 

*'  On  August  24  Gosling  arrived,  after  a  successful  journey  through 
the  Gongola  district.  On  August  30  a  forward  movement  was  made  on 
to  Gujiba — a  good  three  days'  march  over  a  bad  road,  in  many 
places  nothing  more  than  a  quagmire.  Each  section  of  the  boats 
was  carried  by  four  men,  by  means  of  two  bamboo  poles  put  through 
rings  on  each  gunwale.  By  September  7  both  boats  and  a  consider- 
able number  of  stores  had  been  safely  transported  to  Gujiba.  Two 
days  later.  Gosling  with  the  two  boats  left  for  Geidam,  followed  by 
the  collector  with  the  rest  of  the  expedition  goods.  Geidam  is  a 
good  five  days  (120  miles)  to  the  north-east  of  Gujiba,  and  is  situated 
about  a  mile  from  the  river  Eomaduga.  It  is  an  important  caravan 
centre,  the  goods  from  Eano  coming  this  way  to  Euka.  On  the  banks 
of  the  river  the  boats  were  put  together  again,  and  the  journey  down  to 
Yo  was  commenced  on  September  24.  Gosling  accompanied  the  boats, 
while  the  collector  left  by  road,  which  frequently  touches  the  river, 
and  this  enabled  junctions  at  various  places  to  be  effected  between  the 
river  and  land  columns.    Important  zoological  collections  were  made 
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along  the  route  by  my  collector.  Nottung  occurred  to  impede  the 
progress  of  the  boats,  and  Yo  was  safely  reached  on  October  3.  Yo 
is  close  to  the  river,  and  is  nine  hours  by  our  boats  to  Bosso,  at  the 
entrance  of  the  lake. 

'*  The  journey  down  the  Eomadugu  was  in  eyery  way  satisfactory. 
Owing  to  the  slow  current  (never  more  than  2^  miles)  and  its  sandy 
bed,  no  snags,  etc.,  blocked  the  stream.  This  river  is  very  tortuous, 
having  an  average  width  of  40  yards,  and  with  its  low  open  banks  in 
places  clothed  by  thorny  acacia  good  landings  can  be  effected.  From 
August  to  the  middle  of  December  the  river  has  plenty  of  water,  6  to 
7  feet  being  the  average  depth ;  but  after  that  time  a  rapid  fall  takes 
place,  and  the  river  then  becomes  in  places  nothing  more  than  a  sandy 
l)ed.  I  think  this  is  all  I  have  to  tell  you  about  the  river  column  at 
present.  The  boats  have  already  been  on  Lake  Chad ;  two  have  proved 
themselves  to  be  satisfactory  in  every  way. 

'*  My  brother  tells  me  that  he  wrote  to  you  from  Bauchi  about  the 
survey  work  which  was  commenced  at  Ibi,  so  I  will  give  you  a  rough 
outline  of  what  he  and  Mr.  Talbot  have  done  since.  From  Bauchi  the 
course  taken  was  by  Gombi  and  Daraso  right  up  into  the  Kerre-kerre 
country,  and  from  thence  down  the  Gbngola  to  Ashaka,  where  they 
arrived  on  August  17.  The  original  scheme  of  triangulation  in  the 
Tonga  district  had  to  be  abandoned,  owing  to  the  severe  famine  in  the 
country — in  fact,  all  along  this  has  been  one  of  the  greatest  difficulties 
the  survey  party  has  had  to  contend  with.  On  several  occasions  my 
brother  had  to  go  long  distances  out  of  his  course  in  order  to  get  sup- 
plies for  his  men.  On  August  19  Talbot  left  for  Bima,  and  from  there 
penetrated  into  the  Marghi  countr}%  but  not  without  difficulty  and 
opposition  from  the  natives.  In  the  mean  time  my  brother  traversed 
the  Gujiba  Maigumeri  road,  and  eventually  effected  a  junction  with 
Talbot  about  three  days  to  the  south-east  of  Maiduguri.  Up  to  then 
much  useful  work  had  been  accomplished,  but  it  had  entailed  arduous 
work.  In  the  Marghi  country  the  hills  ceased,  and  heavy  bush  clearing 
had  to  be  carried  out,  over  a  hundred  men  l)eing  employed  for  the  purpose. 

"  I  am  leaving  Yo  to-morrow  on  ray  way  to  Eaka  to  meet  ray 
brother  and  Talbot,  and  also  to  select  a  base  for  the  boats  on  Lake 
Chad  between  this  place  and  Kuka.  It  is  not  safe  to  keep  the  boats 
much  longer  at  Yo,  owing  to  the  falling  of  the  river." 


JOMOKANGKAR. 

By  Mi^or  O.  F.  OLOSE,  O.M.G..  B.E. 
The  maps  of  the  Tibet  mission  are  now  1>eing  drawn  in  the  Survey  of 
India  offices  at  Dehra  Dun.    A  very  interesting  result  of  the  process  of 
drawing  the  new  maps  and  examining  the  old  has  been  the  identifica- 
tion of  a  peak  to  which  the  name  Jomokangkar  undoubtedly  belongs. 
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The  officers  of  the  Survey  of  India  who  have  lately  been  at  work  in 
Tibet  report  that  the  old  explorer  A-K  (Krishna)  was  very  aoourate 
and  reliable.  His  work,  whioh  was  carried  oat  under  considerable 
difficulties,  has  well  stood  the  test  of  the  recent  survey  operations. 
A-K  was  a  survey  explorer  from  1869  to  1884;  he  has  always 
deservedly  been  held  in  esteem  by  the  geographical  world. 

Now,  in  a  map  published  by  the  Survey  of  India  in  1872,  to 
illustrate  A-K's  explorations,  there  will  be  found  a  mountain  marked 
**  Jhomogangar  Snowy  Peak,"  of  which  the  position  is  lat.  29°  50'  N., 
long.  89°  60'  E.  (about  216  miles  north-east  of  Everest).  This  fact 
appears  to  have  escaped  the  notice  of  those  who  have  recently  discussed 
this  question  of  nomenclature.  The  name  Jhomogangar  has  l^een 
printed  on  all  subsequent  maps  of  this  region.  For  instance,  on  the 
North-Eastem  Frontier  Sheet,  No.  6,  scale  8  miles  to  1  inch,  will  l>e 
seen  the  words,  "  Jhomogangar  Snow  Peak  :  very  high." 

Let  us  now  turn  to  the  General  Peport  of  tlie  G.T.  Survey  of  India 
for  1873-74  by  General  Walker.  Attached  to  this  is  an  appendix 
entitled  "Account  of  Trans-Himalaya  Explorations  during  1873-74." 
Pages  iii.  to  viii.,  written  by  Major  Montgomerie,  himself  a  very  well- 
known  frontier  explorer,  descrilK)  A-K's  exploration.  On  page  iv.  of 
this  narrative  occurs  the  following  passage : — 

"  On  January  6  they  reached  Dung  Chaka,  15,700  feet  al)0ve  sea-level. 
Al)Out  10  miles  to  the  east  there  is  a  lofty  snowy  peak  called  Jhomo- 
gangar, somewhat  of  the  same  shape  as  the  Kailas  peak  near  Mansarowar ; 
it  is  a  noted  object  of  worship,  l)eing  considered  as  a  female  divinity." 

As  geog^phical  evidence,  the  above  may  be  preferred  to  anything 
produced  by  Sarat  Chandra  Das,  on  whose  authority  the  identification 
of  Everest  with  Jomokangkar  mainly  rests.  Colonel  Waddell,  who 
supported  this  identification  in  his  book,  '  In  the  Himalayas,'  produced 
no  fresh  evidence.  It  is  to  be  noted  that  Sarat  Chandra  Das,  though 
a  traveller,  was  no  surveyor. 

As  regards  the  accomplished  surveyor,  A-K,  he  was  half  Tibetan 
by  birth,  a  native  of  Milam,  on  the  Tibet  border  of  Kumaon,  and  spoke 
IHbetan  perfectly. 

It  appears,  therefore,  that  either  there  are  two  great  peaks  to  which 
the  natives  have  given  the  same  name,  or  Sarat  Chandra  Das  was 
mistaken;  and  the  relative  probability  of  these  alternatives  can  be 
decided  in  the  light  of  the  facts  mentioned  above. 

This  note  is  vmtten,  not  for  the  purpose  of  stirring  afresh  a  con- 
troversy which  was  summed  up  to  the  satisfaction  of  most  geographers 
by  Mr.  Douglas  Freshfield  iu  his  letter  to  Nature  of  November  24  last, 
but  solely  for  the  purpose  of  drawing  attention  to  facts  which  had 
slipped  out  of  remembrance,  and  which  have  been  again  brought  to 
light  by  the  officers  of  the  Survey  of  India. 
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THE  SUBMARINE  GREAT  CANON  OF  THE  HUDSON  RIVER. 

By  J.  W.  SPENOEB,  A.1C,  Ph.D.,  F.G.S. 

Pbeface. 

The  submarine  cafion  off  Gape  Verde,  worked  out  in  a  splendid  manner  by  Mr. 
Henry  Benest,  has  already  appeared  in  this  JournjaX,  That  of  the  Congo  was 
described  eariier  in  Scotland  by  Mr.  J.  T.  Buchanan.  The  ^  Bottomless  Rt"  and 
Fos  de  Gap  Breton  were  also  shown  as  to  their  parts.  Scattered  discoveries  of 
drowned  ralleys  are  many.  Great  systems  have  been  worked  out  by  Prof.  Edward 
Hull,  Dr.  Fridtjof  Nanseo,  and  the  writer ;  but  the  details  of  the  cafioQS  are  not 
so  well  known  for  want  of  fuller  soundings.  Now,  the  magnificent  cailon  of  the 
Hudson  river  is  revealed  to  great  depths,  with  the  advantage  that  it  is  situated  at 
the  door  of  the  American  continent  in  place  of  in  an  obscure  comer ;  in  a  region  of 
known  geology  where  its  age  can  be  determined ;  and  in  a  locality  particularly 
devoid  of  late  tectonic  disturbances,  so  that  it  throws  much  new  light  on  the 
question  of  submarine  valleys,  and  involves  principles  as  important  to  Europe  as 
to  America,  which  justifies  the  original  description  appearing  simultaneously  in 
Britain  as  in  America  (^Ameritan  Journal  of  Science),  An  abstract  of  this  paper 
in  advance  was  read  before  the  International  Geographical  Congress  (Washington, 
D.C.,  September,  1904). 

An  A(x;ount  of  what  has  been  done  before  this  Date. 

The  early  work  of  the  Coast  Survey  brought  to  light  a  depression  extending 
from  near  New  York  to  the  border  of  the  continental  shelf.  Prof.  J.  D.  Dana  was 
the  first  to  recognize  this  feature  as  the  submerged  channel  of  the  Hudson  river, 
formed  when  the  continent  stood  at  a  greater  altitude  above  the  sea  than  it  does 
now.  So  much  importance  did  he  attach  to  it,  as  evidence  of  terrestrial  oscillations, 
that  a  map  of  it  appeared  in  all  the  editions  of  his  *  Manual  of  Geology,'  since  1863, 
but  only  in  the  latest  edition  (1895)  was  it  shown  to  reach  to  a  greater  depth  than 
720  feet.  In  the  last  revision  the  upper  channel  and  the  cafion  sections  are 
distinguished,  the  latter  to  a  depth  of  over  2000  feet.  But  the  discovery  of  the 
cafion  was  first  announced  by  Prof.  A.  Lindenkohl  in  1885,*  and  further  discussed 
in  1891.t  He  found  that  it  reached  to  a  depth  of  2844  feet,  where  the  adjacent 
continental  shelf  was  submerged  to  only  420  feet — a  gorge  of  2400  feet  in  depth. 
From  the  soundings  beyond  the  deep  point,  he  at  first  thought  a  bar  of  1600  feet 
in  height  crossed  the  mouth  of  the  cafion. 

In  1889  I  pointed  out  that  this  cafion,  along  with  those  at  the  mouth  of  the 
Golf  of  St.  Lawrence  and  of  the  Maine,  could  be  taken  as  yardsticks  in  measuring 
the  late  continental  elevation  to  the  extent  of  3000  to  3600  feet.  1'his  was  in  the 
second  paper  published  by  the  Geological  Society  of  America,  the  first  being  by 
Prof.  Dana.{ 

A  few  months  later  Dr.  Warren  Upham  cited  the  Hudson  cafion  among  the 
evidence  he  brought  together  to  show  that  elevation  was  the  cause  of  the  glacial 
period.!  In  it  he  attributed  the  apparent  bar  to  the  action  of  coast-wise  wave-wash 
during  the  subsidence  of  the  continent  after  the  formation  of  the  gorge.    Though 


♦  Am,  Jour.  8e.,  Ilf.,  vol.  29,  pp.  475-480  (1885). 

t  Ibid.,  vol.  41,  pp.  489-499  (1891). 

X  **  The  High  Continental  Elevation  preceding  the  Pleistocene  Period,"  Bull  Qeol 
Soti,  Am.y  vol.  1,  pp.  65-70  (1890). 

§  Bull.  Qeol  8oc  Am.,  vol.  1,  p.  563;  also  Oeol  Mag,  Lond.,  lU.,  vol.  7,  p.  494 
(1890). 
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this  twr  WIS  t  lasge  older  for  waye-action,  it  was  the  only  reasonable  explanation 
of  the  deep  hole»  if  suoh  it  were,  as  suggested  by  the  Coast  Survey  chart. 

Again,  in  181H)  Prof.  Dana  published  a  paper,*  in  which  he  says  that  the 
channel  **  affords  strong  evidence  of  the  river  origin,  and  therefore  the  whole 
channel  up  to  New  York  was  once  the  course  of  the  Hudson.**  In  the  last  edition 
of  his  Manual  he  further  says  (p.  948)  that  the  former  emergence  of  the  con- 
tinental border  now  sunken  is  proved  by  the  Hudson  submerged  valley,  citing  also 
the  cases  of  the  cafions  of  the  gulfs  of  St.  Lawrence  and  Maine,  mentioned  above, 
as  evidence  of  the  elevation  of  the  region  in  the  glacial  period  to  at  least  3000  feet. 
It  may  be  here  stated  that  Prot  Dana,  on  seeing  my  account  of  the  submarine 
valleys  of  the  West  Indian  region,  wrote  to  Prof.  Lindenkohl,  who  replied  that 
he  was  not  aware  of  them,  and  hence  the  note  in  his  Manual  concerning  them 
(p.  U49).  Prof.  Lindenkohl,  however,  later  accepted  my  interpretation  of  the 
much  deeper  valleys  t  which  Dana  doubted,  confirmed  by  Prof.  Lindenkohl's  want 
of  knowledge  at  the  time,  though  Prof.  Dana  accepted  my  St  Lawrence  cafion  to 
3600  feet  below  sea-level. 

In  1897  I  read  a  paper  before  the  British  Association,  ststing  that  with  the 
yery  insufficient  soundings,  the  Hudsonian  valley  was  recognizable  to  a  depth 
of  12,000  feet,t  illustratiog  how  we  may  anticipate  where  cafions  may  be 
found.  This  paper,!  amplified  into  "  The  Submarine  Valleys  off  the  American 
Coast  *'  in  1902,  taking  such  phenomena  as  a  whole,  showed  there  was  accumu- 
lative evidence  suggesting  that  these  submarine  features  were  gauges  for  measuring 
the  late  great  continental  elevation. 

The  most  recent  discussion,  including  that  of  the  Hudsonian  channel  (1904),  is 
in  Dr.  F.  Nansen's  epoch-making  monograph  on  *'  Continental  Shelves  and  Previous 
Oscillations  of  Shore  Lines,"  II  reserved  for  later  consideration. 

The  Hudsonian  Canon. 

The  channel  described  by  Lindenkohl  begins  about  10  miles  off  Sandy  Hook, 
and  extends  for  93  miles  before  it  plunges  into  the  csfion.  Land  miles,  and  not 
sea  miles,  will  be  used  throughout  this  paper.  At  its  head,  opposite  Sandy  Hook, 
the  channel  is  buried  by  the  sand  of  the  coast-wige  drift-forming  bars,  though 
nearer  New  York  it  is  much  deeper.  Lindenkohl  had  described  the  depth  of  the 
cafion  to  2844  feet  below  sea-level,  with  a  bar  in  front,  and  no  further  information 
is  shown  on  the  U.S.  Coast  Survey  charts.  In  revising  my  last-mentioned  paper, 
I  found  much  additional  data  on  the  charts  issued  by  the  Hydrographic  Office, 
greatly  strengthening  the  evidence  of  the  continuation  of  the  Hudsonian  valley, 
extending  down  the  continental  slope  to  great  depths.  But  on  the  British  charts 
I  made  a  most  astounding  find  of  three  soundings  of  459,  801,  and  229  fathoms. 
The  position  of  the  459  and  of  the  801  soundings  of  the  British  chart  so  closely 
coincided  with  those  of  the  Coast  Survey  chart  IF  at  213  and  345  fathom  points  that 
they  could  not  have  been  represented  on  the  same  charts.  Thus  the  British  chart 
showed  no  barrier  to  the  cafion,  and  very  greatly  increased  the  known  depth  of 

*  **Long  Island  Sound  in  the  Qoaternary  Eta,  with  Observations  on  the  Submarine 
Hudson  River  Channel,"  Am.  Jour.  8o.,  III.,  vol.  40,  p.  125  (1890). 

t  Bull.  Geol  Soc,  Am,,  vol.  14,  p.  226  (1903). 

X  Ibid.,  pp.  207-226.  §  Ibid. 

II  "  The  Bathymetrical  Features  of  the  Xorth  Polar  Seas,  with  a  Discuasiou  of  Iho 
Continental  Shelves  and  Previous  Oscillations  of  Shore  Lines,"  by  Fridtjof  Nansen, 
Quarto,  pp.  1-232,  plates  28.  Published  in  English  by  the  Fridtjof  Nansen  Fund  for 
the  Advancement  of  Science,  Christiania,  1904. 

T  Coast  Survey  Chart,  No.  8.    B.A.  Chart,  No.  2480. 


THE  SUBMARINE  GREAT  CANON  OF  THE  HUDSON   RIVER.  183 

the  narrow  gorge,  further  defined  by  the  229-fathoin  point.  The  extraordinary 
depth  would  have  been  startling  had  it  not  been  anticipated  in  all  of  my  long 
leries  of  analyses  of  submarine  valleys.  Ik>th  series  of  soundings  were  correct,  the 
deeper  ones  having  been  made  by  Lieut.-Gom.  Z.  L.  Tanner  *  in  1883,  in  the  Fish 
Commission  steamer  Albatross.  The  older  soundings  had  been  retained  on  the 
Coast  Survey  charts. 

The  cafion  of  the  Hudson  river  may  now  be  extended  and  revised  as  follows : 
The  mean  edge  of  the  continental  border  may  be  taken  at  a  depth  of  450  to  500 
feet  below  sea-level.  The  head  of  the  cailon,  in  a  direct  line  backward  of  the 
edge  of  the  shelf,  is  20  miles,  but  its  course  is  somewhat  longer.  The  upper 
channel  has  a  depth  of  42  feet  in  the  very  level  sandy  plain,  which  is  then  sub- 
merged to  only  288  feet  (though  100  miles  from  New  York  harbour).  At  this 
point  there  is  an  abrupt  descent  from  the  bed  of  the  upper  part  to  1098  feet  in 
the  cafion,  within  the  distance  of  about  a  mile.  The  gorge  soon  deepens  to  1242 
feet,  where  cross-sectioa  A  is  taken. 

The  cafion  extends  nearly  due  east  for  6  miles,  where  its  depth  reaches  to  1662 

feet.    It  then  bends  sharply  at  right  angles  to  the  south,  and  at  12  miles  from  its 

head  a  narrow  inner  gorge  descends  from   1770  to  2292  feet  (in  a  distance  of 

1*5  mile),  where  the  broad  outer  cafion  attains  a  depth  of  only  1500  feet  below 

sea-leve).     Here  the  shelf  is  submerged  about  250  feet;   accordingly  the  outer 

and  inner  cafions  have  respective  depths  of  1250  and  2050  feet.    A  cross-section 

is  shown  in  Fig.  E  (added  since  paper  went  to  press),  which  is  located  near  the 

soundings  of  2292  feet  shown  on  the  map  and  longitudinal  section .     Here  the 

cafion  turns  again  at  nearly  right  angles  towards  the  east,  though  farther  on  it 

bends  slightly  south-eastward.     A  depth  of  2640  feet  is  reached  in  18  miles 

where  cross-section  B  is  taken.     At  23   miles  the  depth  is  2844  feet,  and  at 

26*5  miles  is  the  position  of  the  213-fathom  sounding,  which  was  supposed  to 

have  indicated  a  bar,  and  close  against  which  is  the  discovered  sounding  of  459 

fathoms,  as  shown  in  the  precipitous  wall  in  cross-section  C.    Nearly  midway 

between  these  soundings  is  one  of  457  fathoms  (the  last  two  not  being  situated 

quite  in  the  centre  of  the  channel).    These,  with  others  on  record,  but  not  shown 

on  the  published  charts,  form  a  chain  of  soundings  from  1  to  2  miles  apart, 

reaching  to  near  the  floor  of  the  inner  gorge,  thus  establishing  its  continuity.     At 

this  locality,  also,  unpublished  soundiugs  further  show  the  double  cafion,  the 

outer  of  which,  with  a  breadth  of  4  miles,  is  revealed  to  a  depth  of  1200-1300  feet 

below  sea-level,  while  the  inner  has  a  width  not  exceeding  a  mile,  but  reaches  to 

over  2800  feet.     The  gradients  and  depths  of  the  cafion  and  their  relation  to 

sea-level  are  shown  in  the  longitudinal  section,  Fig.  1.     At  31  miles  the  801 

fathoms  is  found,  close  against  that  of  345  fathoms,  not  shown  on  map.    This 

last  is  on  the  side  of  the  gorge  of  3800  feet,  where  the  continental  slope  is 

further  submerged  1000  feet.     Here,  too,  is  a  great  downward   pitch  in  the 

gradient  of  2000  feet  in  4  miles.    At  this  point  the  maximum  breadth  of  the 

gorge,  nearly  3800  feet  above  the  floor  of  the  cafion,  does  not  exceed  2  miles,  with 

the  bottom  necessarily  narrower.     Seemingly,  part  of  the  slope  of  the  wall  where 

the  deep  soimding  was  found  approaches  60  degrees.    At  34  miles  there  is  a 

short  tributary  from  the  north,  heading  in  a  typical  cove.     Beyond  this  point, 

where  the  sounding  is  more  than  4806  feet  deep,  the  cafion  feature  must  continue 

for  several  miles  at  least.     1  have  carried  it  to  the  42-milo  point,  where  the 

continental  shelf  is  submerged    to  3000-3500  feet.      At  this  depth  we  have 

several  soundings,  which  show  that  the  3000-foot  isobath  continues  in  a  direct 

*  Hydrographic  Notice  to  Mariners,  No.  56  (1883). 
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line,  as  if  across  the  cafion,  without  any  known  suggestion  that  it  sweeps  round 
into  the  form  of  a  broadened  embayment.  Its  parallelism  to  the  500-foot  line  of 
the  edge  of  the  shelf  shows  the  remarkable  regularity  of  this  sons  of  the  great 
slope.  There  is  also  suggested  the  remains  of  a  shelf  or  bench  of  depth  corresponding 
to  the  Blake  plateau  south  of  Gape  Hatteras. 

Within  a  few  miles  the  cafion  appears  to  broaden  out,  and  yet  at  48  miles 
there  is  a  steep  cliff  of  2000  feet  or  more  on  its  southern  side.  Here  the  floor 
exceeds  a  submergence  of  6126  feet,  as  the  measurement  is  not  in  the  centre  of  the 
yalley ;  nor  hare  we  obtained  the  sounding  on  the  opposite  northern  edge,  the  last 
in  the  gorge  being  4800,  confined  within  walls  of  8800  feet,  though  the  walls  are 
known  on  both  sides  lower  down.  Indeed,  this  depth  is  still  below  that  of  the 
continental  slope  at  48  miles.  Evidently  the  cafion  section  must  reach  to  a  d^pth 
of  from  6000  to  7000  feet,  which  also  corresponds  to  the  deep  yalley  of  the  Con- 
necticut (C  on  map). 

Beyond  the  cafion  section  is  the  southern  side  of  the  extended  valley,  demon- 
strated by  a  line  of  soundings,  though  not  at  its  summit  The  four  soundings  at 
about  8688  feet  are  specially  important  as  proving  the  continuation  of  the  Hudsonian 
valley.  The  first  of  these  is  at  63  miles.  At  67  miles  the  lateral  bank  is  at  least 
624  feet  high  (probably  1000  feet  at  least  above  the  floor),  and  our  record  carries  the 
valley  to  71  miles  from  the  head  of  the  gorge.  The  end  of  this  lower  reach  does 
not  exceed  14  miles  in  width,  but  fuller  soimdings  may  limit  it  to  8  or  10  miles. 
Thus  the  valley  is  shown  to  exist  to  a  depth  of  9000  feet. 

Beyond  this  point  there  are  no  soundings  in  the  line  of  the  valley,  but  lateral 
ones  on  both  sides  are  suggestive,  and  at  100  miles  east  of  this  study,  at  a  little 
less  than  12,000  feet,  is  an  embayment  of  30  miles  in  breadth,  with  the  depth  of 
a  few  hundred  feet.  This  cannot  be  a  meaningless  feature,  though  not  part  of  the 
present  analysis. 

The  breadth  of  the  cafion  hardly  exceeds  a  mile  at  its  head,  but  it  Foon  widens 
to  2  miles  or  more.  From  the  second  turn  (see  map)  a  breadth  of  4  miles  is 
maiotained  for  the  outer  cafion.  The  deeper  inner  gorge  is  reduced  to  a  width 
of  a  mile  or  less,  and  is  more  sinuous  than  the  outer.  Beyond  the  tributary  it  is 
wider,  5  or  6  miles,  though  possibly  more,  as  the  next  sounding  is  farther  away ; 
but  a  little  greater  or  less  detail  does  not  alter  the  general  features,  and  the  only 
important  points  left  relate  to  the  question  of  the  cafion  opening  out  into  the 
valley  and  its  depths,  which  the  analyais  shows  is  6000  to  7000  feet,  and  farther 
on  the  characteristics  are  those  of  a  valley  rather  than  a  cafion  to  9000  feet  Mow 
sea-level. 

Surface  Channels  of  the  Continental  Shelf  and  the  Deep  One  of  the 

Connecticut. 

The  surface  of  the  continental  shelf  is  a  marvellously  flat  plain,  with  a  mean  slope 
not  exceeding  3  feet  per  mile.  This  condition  represents  a  flat  substratum,  even 
though  there  may  be  hollows  in  it  levelled  over  by  sand  deposits.  Nearer  than 
Long  island  there  is  no  trace  of  a  moraine,  either  buried  or  submerged.  The  surface 
of  the  plain  is  covered  over  with  sea-washed  sand,  except  in  the  Hudsonian  channel. 
This  adjective  termination  I  have  long  UEed  to  designate  the  drowned  sections 
of  the  river  valleys.  The  sandy  plain  is  traversed  by  shallow  channels  shown  on 
each  side  of  the  map  at  A  AAA  and  BBB.  These  would  be  still  better  followed 
if  more  isobathic  lines  were  introduced.  It  is  to  a  depth  of  250  feet  thst  these 
channels  are  most  noticeable.  They  represent  the  stream-action  of  an  epoch  of 
elevation  to  this  amount  since  the  time  of  cafion-making,  and  subsequent  to  the 
levelling  over  of  the  plain  after  that  date.    That  is  to  say,  these  channels  absolutely 
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beloDg  to  a  post-Columbia  or  Pleistocene  epoch,  the  cafions  to  a  pre-Golambia 
or  early  glacial  time.  Daring  the  Columbia  oscillations  wave-action  has  obliterated 
all  traces  of  delta  forms. 

The  channel  of  the  Hudson  riyer,  in  crossing  the  submarine  plain,  shows  a 
bottom  of  blue  clay  with  sandy  material  in  places ;  but  the  coarse  of  the  old  upper 
channel  must  have  been  still  defined  to  have  allowed  its  reopening  daring  the 
epoch  of  re-elevation  of  250  feet  just  mentioned. 

In  the  cafion  section,  the  bottom  is  composed  of  blue  clay  with  fine  sand. 
Outside  it  the  continental  slope  is  also  surfaced  with  blue  clay  or  green  clay,  as 
shown  by  many  soundings. 

The  great  Connecticut  cafion  or  valley,  asked  for  by  Lindenkohl,*  is  repre- 
sented (at  C  on  the  map)  by  a  deep  embayment,  whose  west  wall  is  at  least  3600 
feet  high,  and  it  reaches  to  a  depth  of  6736  feet  below  the  surface  of  the  sea,  but 
the  information  is  not  at  hand  to  define  its  form,  though  a  cafion,  perhaps  passing 
into  a  valley  at  this  point,  might  be  expected. 

At  D,  on  the  other  side  of  the  map,  one  sees  a  cove  or  amphitheatre  such  as 
are  commonly  indenting  the  borders  of  high  plateaus.  I  may  have  too  strongly 
represented  the  feature  on  the  map,  but  it  is  not  one  of  special  importance. 

Constitution  of  thb  Continental  Shelf. 

All  our  classic  teaching  tells  us  that,  during  the  earlier  and  middle  Mesozoio 
era  and  far  into  the  Cretaceous  period,  the  continent  here  was  so  elevated  and 
subjected  to  denudation  that  the  sediments  were  carried  far  seaward.  We  cannot 
go  into  the  question  as  to  their  covering  the  continental  slope,  but  it  would  seem 
that  the  continental  shelf  now  submerged  was  subjected  to  the  same  conditions 
as  those  underlying  the  coastal  plains  of  the  adjacent  lands.  On  these  we  learn 
that,  besides  a  few  hundred  feet  of  Potomac  sands  which  probably  thin  out,  there 
are  deposits  of  sand,  greensand,  clay,  and  clay  marl  of  the  Upper  Cretaceous  forma- 
tions, reaching  a  thickness  of  800  to  1100  feet.  Then  follow  some  Eocene  sands, 
succeeded  by  clayey,  marly,  and  sandy  beds  belonging  to  the  Miocene  beds.  These 
occur  in  an  artesian  well  boring  at  Atlantic  City,  reaching  to  a  depth  of  1400  feet 
(without  penetrating  the  series  or  the  limited  Eocene  sands  or  obtaining  water 
at  the  lower  depths,  though  somewhat  higher  fresh  water  occurs,  indicating  the 
leaching  out  of  the  salt  sea- water  during  an  epoch  of  elevation).  All  below  265  feet  is 
Miocene.  This  upper  part  is  composed  of  sand,  gravel,  and  clay,  which  may  repre- 
sent important  features  requiring  a  word  of  explanation.  Of  red  gravel,  sand,  and 
stiff  clay  loam  are  composed  both  the  Lafayette  and  Columbia  formations,  each  of 
which  is  a  thin  sheet,  except  where  filling  valleys.  The  Lafayette  is  provisionally 
regarded  as  belonging  to  the  end  of  the  Pliocene  period,  occurring  below  morainic 
material,  as  I  have  seen  in  New  Jersey ;  but  it  has  been  enormously  denuded.  The 
Columbia  formation  (now  subject  to  subdivision)  is  the  material  of  the  Lafayette 
redeposited,  and  overlies  the  drift,  with  its  surface  only  moderately  sculptured.  I 
should  suspect  that  at  Atlantic  City  is  a  buried  channel  filled  mostly  with  these 
deposits  of  the  Columbia  period,  capped  mth  more  recent  alluvium.  These  upper 
beds  are  substantially  horizontal,  with  the  Miocene  dipping  a  little  more.  For  the 
details  of  the  Miocene  deposits  in  the  Atlantic  City  well,  see  the  paper  by  Mr.  L. 
Woolman.t 

Thus  not  knowing  whether  these  incoherent  formations  have  a  greater  or  less 
aggregate  thickness  beneath  the  submerged  coastal  plains,  there  are  only  known 

♦  BfdL  Oeol  8oc,  Am.,  voL  14,  p.  226  (1903). 

t  Acad.  Nat.  8o.,  Phil.  (1887),  p.  339;  and  voL  for  1890,  pp.  132-147. 
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HtUe  OTflr  2200  feet  to  be  acoounied  for  from  the  adjacent  shores.  But  they  have 
ibnned  the  iub-aorfaoe  of  the  level  plains  now  submerged,  and  channelled  by  the 
drowned  Hudson  rirer,  and  finally  incised  by  the  cafion  on  the  continental  border. 
Here,  then,  in  its  upper  portion  the  gorge  penetrates  easily  denuded  material, 
though  some  of  the  beds  are  composed  of  remarkably  tough  clay.  Where  the 
sides  of  the  cafion  are  so  precipitous  as  was  shown  at  the  459  and  801-fathom 
isobaths,  we  may  suppose  that  the  lower  portions  are  cut  out  of  the  harder  older 
rocks,  succeeded  by  more  yielding  material  farther  down  the  submarine  valley. 

Origin  or  the  GaSok. 

It  appears  that  the  previous  students  of  the  submarine  channel  have  all  had 
the  idea  that  it  was  formerly  a  land  valley.  Such  analysis  of  the  phenomena  as 
has  been  given  must  be  used  in  discussing  its  origin  imder  any  other  hypothesis. 
While  a  few  other  Eoimdings  are  desirable  for  fuller  local  details,  we  need  not  one 
more  for  a  reasonably  full  diecussion  of  tbe  principles  involved— only  enough  are 
wanting  to  stimulate  interest  in  a  revision.  Not  to  speak  of  similar  phenomena 
farther  south  and  in  the  West  Indies  discovered  by  myself,*  and  those  since  brought 
to  light  and  systematized  in  a  brilliant  manner  by  Prof.  Edward  Hull,  of  London, 
situated  on  the  eastern  side  of  the  Atlantic  basioyt  I  shall  mention  the  cafion  of 
the  Congo,  discovered  by  Stassano,  and  worked  out  by  Mr.  J.  T.  Buchanan  and 
described  by  Mr.  Edward  Stallibrass,  and  the  cafion  off  Cape  Verde,  described  by 
Mr.  Henry  Benest,  on  account  of  the  completeness  of  detail  of  such  feature?,  not 
hitherto  obtained,  but  with  which  the  Hudsonian  cafion  can  now  be  grouped  with 
the  advantage  of  our  knowledge  of  the  surrounding  physiographical  and  geological 
environments,  and  with  the  further  interest  in  that  it  is  situated  at  the  main  door 
of  the  continent. 

If  formed  by  river  action,  the  Hudsonian  cafion  affords  proof  of  startling 
physical  conditions  of  the  region  at  a  very  late  date,  and  hence  the  whole  interest 
in  its  origin;  for  if  now  a  land  feature,  it  would  be  one  of  not  such  unusual 
occurrence  as  to  awaken  our  amazement.  Can  the  views  of  the  earlier  writers  be 
challenged?  The  only  other  possible  causes  of  its  origin  seem  to  be — (1)  Sub- 
marine glacial  erosion ;  (2)  open  faults  ;  (3)  submarine  rivers ;  and  (4)  a  remnant 
of  a  primitive  depression.  This  last  would  only  be  suggested  by  an  obstinate 
objector  to  its  fluviatile  origin,  or  one  unfamiliar  with  the  analyses  of  such  subjects ; 
for  after  passing  the  PalaK>zoic  evolution  of  the  continent,  what  is  now  its  great 
slope  should  be  covered  with  detritus  carried  into  the  sea  during  the  long  period 
of  denudation  of  the  Mesozoic  era,  thus  obscuring  older  depressions.  Some  of  the 
African  cafions  have  been  attributed  to  submarine  rivers.  By  this  the  hypothesis  of 
a  great  elevation  of  the  continent  was  avoided.  There  seems  nothing  in  its  favour 
beyond  the  occurrence  of  river  valleys  at  great  depth  and  some  floating  (Ubris 
on  the  sea.  As  Prof.  N.  S.  Shaler  says,  subterranean  channels  must  be  formed  above 
the  bsse-level  of  erosion,  and  the  establishment  of  such  must  precede  that  of  sub- 
marine rivers,  which  soon  lose  their  effectiveness. 

Can  the  question  of  cafions  be  cavalierly  disposed  of  by  calling  them  faults  ? 
The  level  continental  shelf  is  covered  with  Tertiary  sands  and  clays,  such  as 
would  not  favour  an  open-fault  theory.  The  submarine  topography  on  both  sides  is 
identical,  suggesting  not  the  slightest  disturbance  to  leave  an  open  fault,  nor  is 
such  shown  on  the  land  adjacent.    Joints  and  faults  may  locate  valleys,  but  the 

*  **  Reoonstruction  of  the  Antillean  Continent,*'  and  other  papers  in  Bull.  Oeol.  Soe. 
Anki  and  in  Quar.  Joum.  GecH.  Soo.  London, 
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submarine  ibelf  is  only  a  new  plain  prolonging  the  Hudson  valley,  which  in  slowly 
rising  would  force  the  water  to  follow  the  lowest  coarse.  The  fault  theory  is  not 
supported  by  the  Great  Valley  of  the  Appalachians,  extending  for  1000  miles,  with 
a  breadth  of  from  20  to  40  miles.  And  it  is  in  a  region  abounding  in  fault ;  yet 
the  valleys,  as  have  long  since  been  shown  by  Profs.  Lesley  and  Dana,  and  others, 
are  those  of  denudation,  and  which  I  have  confirmed  in  (Georgia.  Even  the  gorge  of 
the  Delaware  Water  Gkip,  where  more  than  a  tyro  might  be  pardoned  for  suspecting 
a  fault  left  open,  is  not  such  according  to  Prof.  Lesley  and  Mr.  Chance,  the  geo- 
logical surveyor  of  it.  The  submarine  caiion  of  the  Hudson,  which  is  double,  the 
inner  the  more  sinuous,  does  not  lie  in  a  direct  line,  but  turns  twice  at  right 
angles  within  a  distance  of  a  dozen  miles,  and  below  it  widens  into  a  fan-shaped 
valley.  Nansen  has  described  many  submarine  valleys  in  the  continental  shelf 
of  Norway  and  about  Iceland,  and  does  not  find  it  necessary  to  call  in  the  existence 
of  faults ;  and  even  where  my  evidence  has  not  been  full  in  treating  deep  sub- 
marine valleys,  be  thinks  there  is  no  other  feasible  explanation  than  that  the  valleys 
are  sunken  land  features  (p.  192).  Nor  will  those  who  appeal  to  Sir  A.  Greikie  find 
much  comfort  in  faults.  He  says,  "  To  many  geologists  the  mere  existence  of  a 
valley  is  evidence  of  the  presence  of  a  fault,*^  and  that  "  in  every  case  actual  proof 
of  a  &ult  should  be  sought  for  in  the  tectonic  structure  of  the  ground.  ...  In  the 
vast  majority  of  cases  in  Britain  valleys  have  no  connections  with  faults.^'  From 
its  forms  and  its  associations,  I  think  we  can  dispense  with  the  idea  of  a  fault- 
made  rift,  unaffected  by  atmospheric  action.  And,  furthermore,  this  is  not  in  the 
region  of  apparent  great  tectonic  disturbances,  but  one  of  remarkable  simplicity, 
since  in  Cretaceous  times. 

Finally,  I  know  of  no  other  reason  for  appealing  to  faults  as  the  cause  of  such  a 
submarine  feature,  except  as  a  last  resort  from  accepting  the  evidence  as  is  set 
forth  in  this  paper,  unless  such  a  reason  can  be  shown  to  exist,  other  than  by 
negative  or  insufficient  evidence. 

As  for  submarine  glacial  erosion,  I  have  shown  that  there  are  no  features  of  the 
shelf  suggestive  of  the  occurrence  of  glacial  action,  even  though  such  reached  to 
Long  Island  and  New  Jersey.  Furthermore,  it  could  not  have  possibly  extended  to 
the  great  depths  of  the  cafion  and  the  continuing  valley.  Of  this  question  Dr. 
Nansen  says  in  his  great  monograph,  "  The  drowned  valley  of  the  Hudson  river 
cannot  possibly  have  been  reopened  by  submarine  glacial  erosion ;  it  is  too  long  and 
narrow  and  deep'*  {Op,  cit.f  p.  192).  Its  analogues  of  the  tropics  are  situated  beyond 
glacial  action. 

Of  the  drowned  valley  of  the  Gulf  of  St.  Lawrence,  Prof.  N.  S.  Shaler  also 
writes,  but  I  do  not  remember  whether  he  considers  the  then  discovered  Hudson 
river  caiion. 

Returning  now  to  long-accepted  fluviatile  origin  of  the  submarine  channel,  let 
me  call  attention  to  the  very  close  resemblance  of  the  cafion,  as  shown  on  the  map, 
to  the  gorge  of  the  Niagara,  also  excavated  out  of  level  plains,  far  from  mountains, 
in  front  of  which  are  great  slopes  to  lower  levels.  But  this  portion  of  the  Hud- 
sonian  cafion  is  30  miles  long  and  reaches  to  thousands  of  feet  in  depth,  while 
that  of  the  Niagara  is  only  7  miles  in  length  and  now  410  feet  deep.  So,  too,  the 
cafion  of  the  Hudson  is  just  like  the  barrancas  on  the  high  plateaus  of  Mexico 
and  Central  America,  starting  in  level  plains,  and  then  suddenly  transforming 
themselves  into  rapidly  descecding  cafions,  which  later  widen  out  into  such 
valleys  (as  we  may  Eee  in  the  east,  which  have  reached  more  mature  forms),  whose 
descent  from  the  plateaus  of  thousands  of  feet  in  height  is  not  by  regular  gradients, 
but  commonly  by  a  succession  of  great  steps. 
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Thb  Maokitudb  and  the  Time  of  the  Great  Elevation. 

While  it  must  have  taken  the  Hadtonian  caQon  many  millenniums  to  have 
fonned,  yet  it  presents  a  youthful  feature,  in  strong  contrast  with  the  valleys  on 
the  eastern  side  of  the  American  continent,  while  its  submerged  marginal  shelf  is 
not  deeply  indented,  with  its  surface  scored  into  a  succession  of  ridges  and  hollows. 
E?en  though  maoy  of  the  underlying  rocks  may  be  of  a  resisting  nature,  yet  the 
period  of  cafion-making  must  have  been  one  of  limited  duration.  This  is  further 
suggested  when  considering  the  size  of  the  Hudson  river^  which  probably  carried 
down  glacial  waters  aod  detritus  for  a  portion  of  the  period.  Outside  the  limit  of 
the  Hudsonian  river,  the  surface  of  the  now  submarine  plain  was  not  deeply  scored 
as  with  atmospheric  agents  acting  for  long  ages,  as  would  have  appeared  beneath  the 
superficial  mantle  had  such  obtained.  Ooc  condition  might  modify  this  last  argu- 
ment, namely,  a  subsequent  long  epoch  of  wave-cutting,  with  the  removal  of  the 
prominences,  such  as  Nansen  describes  in  his  **  coast  platform,"  which  does  not  exist 
here,  but  in  such  a  case  the  Hudsonian  gorge  should  have  been  filled  with  debris. 

In  the  region  of  the  Great  Lakes,  from  the  tilting  of  beaches,  I  have  worked  out 
great  epirogenic  movementp,  and  it  quite  prepares  me  to  expect  to  find  a  reduction 
of  the  amount  of  elevatiou  of  the  continent,  represented  by  the  present  submergence 
of  the  vallejs  along  our  continental  margin  due  to  bending  downward  of  the 
continental  slope,  but  this  would  not  reduce  by  any  amount  that  determined 
in  the  cafions  and  the  necessary  slope  of  the  land  surfaces.  So,  also,  when  we  find 
subaerial  features  submerged,  they  at  least  would  need  to  have  been  depressed  to 
the  depth  they  are  now  found  at,  no  matter  what  the  cause  of  depression. 

The  cailon  section  has  sunken  6000  to  7000  feet,  and  the  valley  beyond  to  9000 
feet.  Did  I  attempt  to  guess  at  the  reduction  of  this  amount  in  the  late  height  of 
the  continent,  I  should  be  inclined  to  piuse,  owing  to  other  feat  ires  outside  the  line 
of  this  study.  But  if  others  wish  to  reduce  the  continental  elevation  by  2000  feet, 
by  extra  bending  down  of  the  continental  slope,  I  shall  not  protest  further  than 
by  stating  that  additional  evidence  beyond  our  limit  may  replace  it.  Provisionally, 
then,  we  may  keep  the  amount  of  elevation  at  9000  feet,  as  shown  here,  leaving 
others  to  correct  the  figures  if  found  to  be  excessive.  On  the  other  hand,  I  have  no 
idea  that  the  present  heights  of  the  mountains  were  relatively  nearly  so  great  as  now. 

Fragments  of  the  Lafayette  formation  should  extend  from  New  Jersey,  and 
underlie  the  surface  of  the  continental  shelf.  The  great  denudation  of  the  region 
was  after  the  Lafayette  period,  as  was  proved  by  Prof.  W  J  McGee.  I  have 
found  these  beds  underlying  glacial  deposits  in  New  Jersey.  They  are  pro- 
visiooally  regarded  as  Pliocene,  unless  they  are  pre-glacial  Pleistocene,  as  thought 
by  Upham.  On  the  surface  of  the  overlying  till  rests  the  Pleistocene  Columbia  red 
loams,  sands,  and  gravels,  in  simples  not  distinguishable  from  those  of  the 
Lafayette  formation,  except  in  the  smaller  size  of  the  gravel.  And  it  is  such 
materials  which  are  obtained  in  the  Atlantic  City  well  (Woolman).  The  denuda- 
tion of  the  Lafayette  has  been  so  extensive,  that  its  remains  would  be  more  likely 
outside  of  a  channel,  buried  as  this  appears  by  the  Columbia  formation,  which  has 
levelled  over  and  furnished  materials  for  the  surface  of  the  continental  shelf  before 
the  re-excavation  of  the  small  channels  at  A  AAA  and  BBB  on  the  map  (p.  18). 
These  channels,  as  mentioned  before,  represent  a  re-elevation  of  the  drowned  plain 
to  as  much  as  250  feet  in  the  lat^r  Pleistocene  period,  since  which  time  the  region 
has  been  again  once  or  twice  depressed,  then  re-elevated  slightly  and  channelled, 
and  is  now  sinking  at  the  rate  of  2  feet  a  century  (Prof.  Mitchel).  All  the  changes 
are  remarkable  repetitions  of  those  which  I  have  shown  to  have  occurred  farther 
south  and  in  the  West  Indiep.  Thus  it  may  be  seen  that  the  cafion-making  period 
was  in  the  earlier  Pleistocene,  and  accords  with  Prof.  Dana*s  views  as  expressed 
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in  the  last  edition  of  his  Muiaal,  and  those  of  Dr.  Upham,  only  the  eridenoe  is 
in  more  detail,  showing  a  much  greater  elevation  than  was  then  known. 

I  have  Dot  touched  upon  an  earlier  Tertiary  ralley,  as  such  could  apply  only 
to  great  depths  beyond  the  cafion  section. 

SUMMABT  AND  GoNGLUBION. 

More  than  forty  years  ago,  Prof.  J.  D.  Dana  first  recognized  the  submarine 
extension  of  the  Hudson  river  in  the  soimdings  on  the  continental  shelf.  In  1885, 
Prof.  A.  Lindenkohl  discovered  the  channel  suddenly  transformed  into  a  cafion 
near  the  continental  border,  reaching  to  a  depth  of  2400  feet  below  the  sur&oe  of 
the  submerged  plain,  which  is  here  about  400  feet  beneath  sea-level ;  but  near  the 
then  known  mouth  there  appeared  a  great  bar.  In  1897  I  pointed  out  that  the 
channel  was  traceable  to  great  depths,  which  is  now  proved.  A  sounding  was 
made  near  the  supposed  bar,  which  has  proved  to  be  only  a  measurement  taken 
on  the  side  of  a  deep  cafion,  with  a  precipitous  wall.  Then  4  miles  beyond 
this  point,  against  another  lateral  bank,  a  further  soimding  reaches  to  4800  feet, 
revealing  a  csfSon  3800  feet  in  depth,  where  the  continental  shelf  is  not  sub- 
merged more  than  1000  feet.  High  up  on  the  sides,  the  gorge  here  is  less  than 
2  miles  wide,  but  the  incision  of  the  outer  cafion  inio  the  shelf  has  a  breadth 
of  4  milcF.  At  its  head  the  cafion  begins  in  an  amphitheatre,  having  a  descent 
from  330  feet  to  1100  feet  in  the  distance  of  about  a  mile.  Two  more  steps, 
of  400  and  500  feet  respectively,  follow.  Again,  between  27  and  31  miles  below 
its  head  there  is  another  great  step  of  2000  feet  to  the  depth  of  4800  feet  men- 
tioned, and  the  gradient  below  is  probably  by  other  great  steps.  This  is  just 
beyond  the  border  of  the  submarine  plain,  and  shows  the  cafion  with  a  depth  of 
3800  fe€t.  The  cafion  is  double ;  a  second  or  more  sinuous  inner  gor^e  traverses 
the  outer.  A  little  farther  on  is  a  tributvy  heading  in  a  cove.  At  42  miles 
the  cafion  begins  to  widen  into  a  valley,  which  at  48  miles  has  a  precipitous 
wall  of  2000  feet  in  height.  The  valley  opens  into  an  embayment  or  wider  valley, 
which  also  receives  that  from  the  Connecticut,  now  discovered  to  a  depth  of 
about  6000  feet  for  the  first  time,  but  without  details  to  deecribe  its  form.  In 
cutting  through  the  continental  bench,  at  3000  to  3500  feet  benesith  sea-level,  the 
floor  of  the  cafion  is  between  6000  and  7000  feet  below  the  surface  of  the  ocean. 
The  valley  is  continuous  to  a  point  71  miles  from  the  bead  of  the  gorge,  and 
where  it  is  recognizable  at  a  depth  of  about  9000  feet. 

The  cafion  and  valley  discovered  to  the  great  depth  shown,  incising  first  the  level 
continental  shelf  (in  which  it  turns  twice  at  right  angles),  and  then  coursing  down  the 
great  continental  slope,  is  now  taken  as  a  gauge  for  measuring  a  late  high  continental 
elevation  of  the  region  to  the  extent  of  9000  feet.  This  is  following  out  the  lines 
of  Dana,  Lindenkohl,  and  other  students  of  the  submarine  channel,  in  that  they 
considered  it  a  drowned  land  valley.  I  have  analyzed  every  other  known  possible 
cause  of  its  origin.  So  great  are  the  probabilities,  and  so  long  have  these  been 
accepted  unquestioned,  that  very  strong  proof  would  be  required  to  modify  this  view. 

The  period  of  the  great  elevation  has  been  found  to  coincide  with  that  of  the 
early  Pleistocene.  Since  then  there  has  been  a  subsidence  to  somewhat  below  the 
present  level,  followed  by  a  re-elevation  of  250  feet,  as  seen  in  the  shallow  channels 
of  the  shelf.  With  other  minor  changes,  the  region  is  now  sinking  at  the  rate  of 
2  feet  a  century. 

This  cafion  feature  at  our  door  corroborates  the  great  changes  of  level  worked 
out  most  extensively  by  Hull  of  Britain,  Nansen  of  Norway,  and  myself  here  and 
in  the  West  Indies,  following  methods  which  the  father  of  geography,  Prof.  J.  P. 
Lesley,  predicted,  in  1888,  "  must  throw  light  on  the  whole  subject  of  elevation 
and  subsidence,  as  applicable  to  the  entire  area  of  the  United  States.*' 
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ON  THE  METHOD  OF  STUDYING  THALASS0L06T.* 

By  Prof.  LUDOVIOO  MARINI. 

The  Bcientifio  study  of  the  sea,  initiated  by  the  genius  of  the  Bolognese,  Count 
Luigi  Ferdinando  Marsigli,!  at  the  end  of  the  seventeenth  century,  was  not  developed 
till  the  second  half  of  the  nineteenth  century,  after  the  American  Maury  had  Bhown 
what  important  applications  it  was  capable  of.  And  this  late  development  is 
readily  explained,  especially  when  we  consider  the  great  resources  required  by 
this  study,  owing  to  the  vastness  of  the  field  to  be  explored,  and  the  difficulty  of 
reaching  the  greater  part  of  it  with  available  instruments  of  observation,  and  also 
have  regard  to  the  complex  character  of  the  science  itself.  And,  in  truth,  the 
objects  of  thalassology  are  the  phenomena  which  take  place  in  the  Fea,  and  may  be 
either  of  a  physical  or  a  chemical  nature,  so  that  recourse  mnst  be  had  to  both  of 
these  sciences.  And,  moreover,  for  a  complete  knowlec^^e  of  the  conditions  under 
which  these  phenomena  occur,  it  is  necessary  to  understand  the  nature,  form,  and 
constitution  of  the  bodies  by  which  the  marine  waters  are  limited — that  is  to  say, 
the  atmosphere  above,  the  solid  crust  of  our  planet  laterally  and  below;  and, 
lastly,  since  it  is  important  to  be  able  to  localize  the  facts  accor^inor  to  their 
quality  and  intensity,  meteorology,  geology,  and  geography  have  also  their  share 
in  these  studies.  Yet,  despite  its  late  origin,  this  science  has  already,  in  little  over 
half  a  century  of  life,  acquired  such  importance  that  even  onr  Qoveroments  are 
making  great  outlays  in  organizing  expeditions,  in  maintaining  fixed  establish- 
ments, and  subventionizing  associations  engaged  in  furthering  and  encouraging 
such  researches. 

An  indispensable  condition  for  acquiring  a  really  scientific  knowledge  in  any 
department  is  the  employment  of  a  suitable  method  of  study.  Hence,  if  we  wish 
to  examine  the  data  already  acquired,  in  order  to  make  them  the  starting-point  for 
further  research,  it  is  above  all  necessary  to  inquire  whether  the  method  hitherto 
employed  and  to  be  employed  in  future  is  adequate  for  the  purpose. 

In  determining  the  nature,  form,  and  conditions  of  the  bodies  in  contact  with 
the  marine  water,  as  well  as  the  values  of  the  physical  and  chemical  elements  by 
which  it  is  specialized,  we  may  have  two  objects  in  view,  whence  it  results  that 
thalassology  may  be  divided  into  two  main  sections.  And,  in  fact,  all  those 
elements  have  different  value?,  both  in  the  same  locality  at  different  times  and  at 
the  same  time  according  to  the  locality.  Hence  we  may  undertake  to  determine 
the  variations  that  they  undergo  from  time  to  time  in  a  given  place,  and  calculate 
the  mean  values  as  may  be  required,  and  this  constitutes  a  6rst  part  of  thalassolozy 
analogous  to  that  which  in  meteorology  takes  the  name  of  cl'matologv.  Then 
from  the  difference  in  the  values  of  the  various  elements  in  the  different  placep,  the 
conditions  of  equilibrium  not  beinsc  satisfied,  there  results  a  movement,  a  purely 
physical  phenomenon,  which  constitutes  the  object  of  study  of  the  second  part — 
dynamic  thalaasology. 

It  is  evident  that  the  division  made  by  me  concerns  the  scope  which  may  be 
given  to  thalissological  investieations,  not  simply  the  division  to  be  adopted  in 

*  Memoir  presented  to  the  Fifth  Italian  Qeographical  Congress,  held  at  Naples  in 
April,  1904. 

Touching  the  term  **  thalassology  "  I  here  employ,  though  generally  little  used,  see 
Thoulet,  *  Traits  d*Oo^anographie/  vol.  1  (Statique),  Introduction. 

t  See  Prof.  Cosimo  Bertacchi,  "  Geografl  italiani  all*  estero,"  Memorie  delJa  Soc. 
Oeogr,  it,  1898,  vol.  8,  part  i.  Id.,  "  L 'Italia  e  il  sao  Mare."  Bol  della  Soc.  Oeogr.  it, 
1900, 4th  series,  vol.  8,  p.  762. 
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the  compilation  of  a  treatise  on  the  subject.  In  this  case  it  is  necessary  to  con- 
sider the  natural  conditions  in  which  the  sea- water  is  found  in  contact  with  the 
other  bodies  by  which  it  is  limited,  and  their  mutual  relations ;  also  to  give  a 
detailed  explanation  of  the  physical  and  chemical  properties  that  characterize  it, 
such  as  its  chemical  constitution,  specific  heat,  meltidg  temperature,  dilatability, 
compressibility,  thermic  and  electric  conductibility,  transparency  under  thermic, 
luminous,  chemical  radiations,  etc.  While  these  form  the  essential  base  of  every 
such  study,  they  are  yet  not  so  well  known  as  they  should  be.* 

It  peems  to  me  even  important  to  note  that  the  expression  marine  statics 
employed  in  many  recent  treatises,  in  order  to  distinguish  this  preliminary  part,  is 
not  appropriate ;  for,  althoagh  the  tendency  towards  equilibrium  is  always  operating, 
since  the  causes  that  disturb  it  also  contioue  constantly  to  operate,  actual  equili- 
brium is  never  reached.  It  is  well  to  avoid  such  an  erroneous  expression,  since  it 
might  lead  to  serious  errors  were  problems  essentially  dynamic  to  be  regarded  as 
purely  static. 

The  biological  section,  which  is  often  added  to  these  two  part?,  does  not, 
strictly  speaking,  come  within  the  scope  of  thalassology  as  here  understood.  To 
wish  to  introduce  it  would  be  like  wishing  to  regard  the  study  of  the  distribution 
of  the  birds  and  insects  that  fly  in  the  air  as  a  part  of  meteorology,  because  the 
habitat  of  the  various  species  and  the  migrations  made  by  some  of  them  depend  on 
the  changes  of  climate,  and  may  serve  to  indicate  them.  In  both  cases  the  study 
of  the  distribution  of  organisms  constitutes  an  important  application  of  the 
respective  sciences,  and  thalassology  even  owes  to  biological  researches  the  chief 
impulse  to  its  study. 

The  difference  between  the  two  parts  here  distinguished  by  no  means  consists 
in  the  difference  between  the  objects  of  study,  because  the  elements  in  which 
the  second  is  interested  also  form  the  subject  of  research  for  the  first,  which, 
however,  is  likewise  occupied  with  some  other  matters  with  which  dynamics 
are  not  concerned.  The  real  difference  consists  mainly  in  the  method  employed 
in  accordance  with  the  objects  aimed  at,  a  method  purely  statistic  in  the  one 
case,  synchronous  in  the  other.  But  in  order  that  the  data  may  be  discussed, 
and  thus  lead  to  practical  results,  they  must  be  collected  in  a  way  that  may 
satisfy  the  requirements  of  both  methods.  Hence  this  is  chiefly  what  should 
concern  U9,  if  we  wish  to  arrive  at  right  conclusions,  that  is,  such  as  correspond 
to  the  facts. 

It  is  certain  and  self-evident  that  the  method  of  continuous  registration 
carried  out  at  most  of  the  stations  conveniently  distributed  over  the  whole  space 
occupied  by  the  whole  oceans,  satisfies  all  requirements.  But  in  the  present 
state  of  the  science  it  is  impossible  to  give  it  practical  effect,  especially  at  great 
depths  and  on  the  high  seas.  Hence,  for  researches  to  be  made  in  those  parts 
there  have  been  organized  great  expeditions  which,  ranging  over  a  vast  oceanic 
region,  collect  thalassological  data  here  and  there,  in  different  places,  at  different 
times  (excepting  the  vertical  series  of  temperature  and  density).  From  materials 
thus  collected  we  may  say  at  once  and  without  hesitation  that,  speaking  generally, 
no  conclusions  can  be  drawn.  It  is  evident  that  they  are  in  no  way  capable 
of  being  compared  together,  having  nothing  in  common  in  respect  of  time  or 
place.  The  truth  of  this  principle  was  already  fully  recognised  so  far  back  as 
1890,  when,  by  means  of  the  highly  developed  investigations  in  the  northern 
seas,  the  variations   that   take   place  from  season  to  season    were   determined 


*  Sandstrom  und  Helland-Hansen, "  Ueber  die  Berechnung  von  Meeresstromungen,' 
Report  on  Nonvegian  Fishery  and  Marine  Investigation,  vol.  2,  1902,  No.  4,  p.  2.5. 
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hejond  all  doubt.*  Hence,  in  the  impossibility  of  obtaining  a  continuous  record, 
tikizig  advantage  of  the  slowness  and  sufficient  regularity  with  which  the 
▼ariations  of  the*  oceanic  elements  occur,  in  order  to  facilitate  the  solution  of  the 
{ffohlem,  it  was  thought  advisable  to  limit  to  three  montha  the  interval  of  time 
in  which  it  might  be  permitted,  at  least  in  a  general  way»  to  compare  each  succes- 
sive aeries  of  observations  one  with  another.  On  this  principle  was  based  the  plan 
propoaed  by  Profs.  Pettersson  and  Ekman  at  the  Sixth  International  Geographical 
GoDgresa  in  London  in  1895,  for  an  international  study  of  the  northern  waters,  t 
Bat  from  the  results  of  the  first  years  of  their  investigations  we  arrive  at  the  con- 
eloaion  that  variations  of  great  range  take  place  in  the  conditions  of  thalassological 
elements,  even  from  month  to  month,  variations  which  cause  equivalent  modifica- 
tkm%  in  the  type  of  circulation,  which  hence  becomes  distinctly  different  at  the 
aame  period  in  different  years,  and  of  such  variations  no  chart  of  mean  conditions 
can  give  any  information.  In  accordance  with  this  very  fact,  in  the  bulletins 
issued  by  the  International  Committee  for  marine  exploration,]:  the  isothermal 
lines  are  scarcely  traced  at  all,  and  on  the  few  given  isobalines  doubts  are  even 
suggested  regardiog  their  real  values,  these  being  reduced  from  observations  taken 
daring  a  period  of  over  one  month.  Hence  it  results  that,  for  the  purpose  of 
perfect  comparison  of  observations,  at  least  in  the  upper  strata,  which,  on  the  other 
hand,  for  many  reasons  are  the  most  important,  and  particularly  in  places  subject 
to  great  and  rapid  variation8,§  in  order  to  draw  legitimate  consequences,  a  more 
rigOTous  synchronism  is  needed.  Therefore,  in  the  present  state  of  the  Ecience, 
and  without  excluding  all  efforts  to  achieve  whatever  may  seem  to  be  the  best,  the 
observations  carried  out  in  exploring  ships  under  sail  are  by  no  means  to  be 
regretted.  On  the  contrary,  they  should  ba  multiplied  to  the  utmost,  always 
taking  the  greatest  care  that  the  records  be  obtained  with  absolutely  identical 
methods,  and  so  that  complete  confidence  may  be  placed  in  their  accuracy,  and 
that  they  be  determined  on  plans  first  thoroughly  studied  and  laid  down  by  means 
of  preliminary  observatioas.  To  complete  the  significance  of  these  values,  obtained 
thus  independently  and  at  intervals,  the  stations  should  be  utilized  where  the 
records  could  b3  made  continuous,  that  is  to  say,  stations  either  established  on 
terra  firma  along  the  seaboard,  or  else  afloat  on  the  light-ships,  or  on  the  model 
of  the  Scottish  Ark.  No  valuable  results  can  be  expected  until  we  jiossess  a  large 
number  of  values  obtained  in  this  way  and  then  subjected  to  a  rigorous  criticism, 
such  as  that  which  in  meteorology  is  applied  to  observations  taken  discontinuously. 
Then  it  will  be  possible,  not  ooly  to  know  the  average  conditions  of  a  region,  but 
also  to  infer,  which  is  the  object  of  true  science,  what  are  the  laws  of  phenomena 
having  their  bases  in  the  sea  and  relations  to  the  surrounding  terrestrial  surface 
and  the  atmosphere  above ;  and  to  give  in  this  way  a  scientific  basis  to  the  desired 
p'Ognoeis  of  the  thalasso-meteorological  phenomena.    And  meteorology,  a  science 

*  Without  quoting  numen)us  authorities,  I  may  here  refer  to  the  monograph  of 
H.  N.  Dickson,  *•  The  Oirculation  of  the  Surface  Water  of  the  North  Atlantic  Ocoan," 
Fhiio^opkieal  Tramactions  B.  800.,  London,  Series  A,  vol.  196  (1901).  pp.  61,  where  is 
given  a  full  bibliography  of  the  subject. 

t  Pettersson,  *'  Ueber  die  Beziehungen  zwischen  hydrographischen  und  meteoro- 
logischen  Phanomenen,"  MeteorologiiicJie  ZeitMhrift^  1890. 

X  ^  Gonseil  permanent  international  pour  Texploration  de  la  Mer.,"  Bal.  des  RewHata 
qequii  pendant  lee  cour§e$  periodiqueM,  Nos.  1,  2  (1902),  Nos.  3,  4  (1903). 

§  M.  Knudsen  (*•  I/Oc^anographie  des  d^troits  danois,  La  G^ographie,"  Bui  de  la 
Soe,  de  Q^bgraplde  de  Parity  vol.  6  (1902).  pp.  21)  states  that  observations  in  the 
Danish  waters,  subject  to  very  sudden  changes,  have  been  taken,  under  tlie  direction 
ef  Admiral  0.  F.  Wandel  by  several  vessels  simultaneously,  so  as  to  complete  the 
necessary  records  in  twenty-four  to  forty-eight  hours. 


194  ON  THE  MKTHOD  OF  STUDTINO  THALASSOLOGT. 

80  dosely  related  to  thalassology,  bat  more  advanced,  should  serve  as  its  modal^  if 
it  too  is  to  progress  on  strictlj  scientific  lines.  At  the  same  time,  meteorology  also 
affords  proof  of  the  importance  of  continuous  registration  for  determining  averages, 
since  it  shows  ns  how  a  true  method  of  obtaining  the  mean  temperature  with 
non-continuous  observations  was  not  obtained  until  a  way  was  found  for  determining 
the  true  mean  from  continuous  records. 

Assuredly  the  most  important  problem  in  thalassology  is  that  of  oceanic 
circulation,  about  which,  however,  diverse  views  are  entertained  by  thalassologists. 
We  have,  first  of  all,  carefully  to  distinguish  the  object  aimed  at,  whether  it  be 
the  mere  verification  of  the  facts,  that  is,  of  the  course,  duration,  intensity  of  the 
circulating  movements  in  view  of  the  manifold  and  important  effects  produced  by 
them,  or  dlse  the  purpose  be  to  determine  the  laws  of  the  phenomenon.  The  first 
case  comes  within  the  scope  of  the  first  part  of  thalassology,  and  in  its  study  we 
have  to  employ  both  direct  and  indirect  methods.  The  direct  methods  involve 
the  use  either  of  floating  bodies  left  free  to  follow  the  movement  of  the  waters 
in  which  they  are  placed,  or  of  current-metres.  The  first  floats  may  be  freely  cast 
adrift  and  left  to  themselves,  the  points  of  departure  and  arrival  being  alone 
recorded,  in  which  case,  apart  from  the  doubts  respecting  the  accuracy  of  the 
report  on  the  spot  where  they  have  been  picked  up,  they  leave  uncertainty  regard- 
ing the  course  traversed  by  them ;  or  else  they  may  be  followed  by  boats  fixing 
their  successive  positions,  and  then  they  are  available  only  for  shallow  currents, 
and,  moreover,  require  much  time  and  many  hands  even  for  the  exploration  of 
small  regions.  The  current-metres,  although  requiring  a  great  many  observations 
to  yield  conclusive  results,  and  in  the  state  in  which  they  actually  are,  must 
undergo  further  improvement  in  order  to  be  perfectly  and  completely  adapted  to 
the  purpose,  still  they  are  based  on  a  principle  which  alone  can  afford  the  most 
complete  and  trustworthy  indications.  In  the  same  category  may  be  included  the 
study  of  the  plankton,  which,  especially  when  combined  with  other  methods,  appears 
to  afford  most  valuable  data  on  the  existence  of  currents. 

The  indirect  methods  consist  in  following  the  variations  of  temperature,  or  of 
density,  or  of  salinity,  or  of  the  volume  of  gases  in  solution.  Temperature  was  at 
one  time  held  to  be  the  cause  of  marine  currents ;  *  but  to  it,  as  a  sufficient 
element  to  indicate  the  presence  of  currents,  no  great  value  is  now  attached,  owing 
to  its  extreme  variability,  especially  under  the  infiuence  of  outward  agencies.  The 
density  has  been  used  by  Bouquet  de  la  Grye  f  and  by  Tboulet  X  for  tracing  profiles 
of  the  surface  of  the  ocean,  on  the  assumption  that  above  a  given  level  the  depths 
are  in  inverse  ratio  to  the  densities,  and  so  for  deducing  from  the  slopes  of  the 
surface  the  direction  of  existing  currents.  But,  besides  the  fact  that  in  the  par- 
ticular instances  where  the  principle  has  been  applied  by  Tboulet,  the  density- 
values  utilized  are  not  comparable  one  with  another  for  the  reasons  above  stated,§ 
and  that  from  the  value  of  the  surface  density  alone  tbe  weight  or  the  pressure  of 
a  whole  liquid  column  cannot  be  deduced,  this  fimdamental  principle  on  which  the 
method  is  based  is  valid  only  where  there  is  equilibrium,  hence  cannot  be  applied 
to  the  investigation  of  the  conditions  that  produce  lack  of  equilibrium. 

Salinity  and  the  tenure  of  gas  have  been  preferred  by  the  thalassologists  of 


*  See  '  Handbnch  der  Oceanographie,  Boguslawski  n.  KrUmmel/  vol.  8,  chap,  iii., 
with  the  numerous  references  on  the  subject. 

t  ^Annales  de  Chimie  et  de  Phytique,*  No.  5,  vol.  26  (1882),  p.  483. 

t  Ibid.,  No.  6,  voL  14  (1888),  p.  287. 

§  Recently  (Comptes  Rendtu,  V  semestre,  1904)  Tboulet  describes  a  modification  to 
his  method,  avoiding  only  the  errors  arising  from  non-synchronism. 
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tliA  Intaniatioiial  AfBodation  for  marine  expIoratioD,  as  being  suiied  for  reoogniaing 
a  portion  of  a  body  of  marine  water  in  its  oouree  across  the  ocean,  hence  useful  for 
indicating  the  troid  of  currents  generally.  But  neither  these,  nor  the  density,  as 
Thonlet  thinks,*  nor  any  other  element,  is  capable  of  identifying  a  body  of  marine 
water,  as  this,  not  being  a  chemically  specialized  body,  changes  with  the  shifting 
of  position  in  space,  both  by  diffusion  and  by  the  tendency  to  recover  its  equilibrium, 
the  Talues  of  all  its  characteristic  elements.  Consequently,  for  the  purpose  of 
▼srifying  the  existence  of  currents,  although  the  above-mentioned  elements  could 
often  afford  valuable  indications,  and  especially  be  useful  for  a  preliminary  study, 
still  th^  cannot  be  sufficient  for  a  complete  study,  so  that  the  preference  un- 
doubtedly lies  with  the  direct  methods,  and  especially  with  the  records  of  the 
current>meter. 

Bat  if  the  object  be  to  determine  the  law  of  the  phenomenon — that  is,  the 
relation  between  cause  and  effect,  we  must  needs  verify  the  effect,  that  is  the 
movement,  and  discover  and  measure  its  causes.  The  inquiry  concerning  these 
causes  may  take  a  twofold  course;  in  other  words,  we  have  to  seek  both  the 
conditions  of  the  msrine  elements  by  which  the  movement  is  produced,  and  the 
external  causes  that  bring  about  the  removal  of  the  conditions  of  equilibrium. 
And  these  external  causes  may  be  either  cosmic  (solar  radiation,  rotation  of  the 
globeX  or  meteorological  (atmospheric  pressure,  temperature  of  the  air,  humidity, 
winds),  or  geographical  (presence  of  fresh-water  streams  or  of  particular  materials 
constituting  the  terrestrial  crust),  or  mechanical  (movements  of  other  bodies  of 
marine  waters,  which  by  their  trend,  or  owing  to  the  special  configuration  of 
the  basins,  set  up  secondary  currents),  or  biological  (living  organisms),  which 
causes  are  all  revealed  by  the  variation  of  temperature,  the  salioity,t  and  local 
pressure.  Hence,  it  is  to  the  direct  determinations  of  the  values  of  these  msrine 
elements,  and  to  their  relations  with  the  external  conditionp,  that  we  must 
necessarily  have  recourse  if  we  wish  to  successfully  solve  the  problem.  Nor  are 
we  to  confine  ourselves  to  one  or  other  of  these  elements ;  but,  ss  all  may  have 
their  influence,  they  have  all  to  be  considered,  since  otherwise,  looking  at  the 
question  from  a  single  point  of  view,  we  might  come  to  wrong  or  at  least  partly 
defective  conclusions. 

In  his  exposition  of  the  results  of  the  Norwegian  expedition  in  the  North 
Atlantic,  Mohn,  by  tracing  what  he  calls  wind-surface  and  density-surface, 
and  by  their  means  determining  the  current-surfaces,  had  already  by  their 
trend  deduced  the  direction  of  the  currents.  Starting  with  the  hydrodynamic 
equations  under  the  simplified  form  given  by  Lord  Kelvin,  Bjerknes  %  demonstrates 
a  theorem  by  which  may  be  calculated  the  increase  of  circulation  of  a  closed  curve, 
by  means  of  the  number  of  solenoids  comprised  within  it  and  formed  by  the 
isobaric  and  isoeteric  surfaces.    In  Mohn's  method  the  elements  to  be  experimentally 

*  '*  Quelqaes  Consid^tions  sur  Tetude  des  conrants  marins/'  Annaleide  geographies 
vol.  4  (1894-95),  p.  257. 

t  In  his  numerous  essays,  Thoulet  rightly  insists  on  the  importance  of  not 
separating  these  two  elements,  temperature  and  salinity,  but  of  considering  them 
together  in  what  he  calls  deniity  in  iitu.  Mohn  had  also  introduced  the  idea  in  his 
dynamic  studies  C  The  Norwegian  North  Atlantic  Expedition/  1876-78,  No.  xviii.,  Cir- 
eulaiion);  and  Kriimmel  reoognizes  its  imporiance  in  vol.  2  of  the  *Handbuoh  der 
Ooeanographie/  while  Savy  had  already  made  use  of  it  in  1868  (''  Sur  la  Density,  la 
Salnre  et  les  Conrants  de  VOc^an  Atlantique/'  Compiei  Rendus,  vol.  67,  p.  483). 

X  "Das  dynamische  Princip  dor  Girculationsbewegungen  in  der  Atmosphere/' 
M€iwroU)giaehe  ZeiUchrift,  1900,  p.  97 ;  ard  '*Das  Raumliche  Gradient  u.  Circulation,*' 
ibid.,  1900,  p.  481. 
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determined  are  the  direction  and  velocity  of  the  wind,  or  the  diatribution  of 
atmospheric  pressure  for  deducing  these  elements,  and  the  density  of  marine  water, 
from  which  is  obtained  the  pressure.  In  the  method  of  Bjerknes,  from  the  density 
alone  is  calculated  the  specific  volume,  and  the  pressure  is  given  from  depth.* 
Mohn,  besides  leaving  doubts  regarding  the  validity  of  the  relations  between  the 
velocity  and  direction  of  the  marine  currents  and  those  of  the  wind,  deduced 
empirically  from  an  insufficient  number  of  observatioos,  overlooks  the  accelerating 
element,  specific  volume,  which,  as  showu  by  Bjerknes,  has  much  influence  on  the 
nature  and  velocity  of  the  movements.  To  the  Bjerknes  method  it  is  objected  t 
that  the  effect  of  terrestrial  rotation  is  neglected.  But  at  the  beginning  of  his  essay 
the  author  expressly  fetates  that  this  is  one  of  the  generalizations  to  be  introduced 
into  Lord  Eelvin^s  equations,  but  that  he  purposely  overlooked  all  except  the  more 
important  generalization — that  is,  about  tbe  limitating  hypothesis  respecting  the 
density  of  the  fluid.  The  deviations  caused  by  the  centrifugal  force  can  always  be 
brought  under  consideration,  whenever  it  is  desired,  by  means  of  the  calculus.  It 
is  further  urged  that  he  takes  no  account  of  the  direct  action  of  the  wind,  which 
is  now  known  to  be  the  most  impoitant  cause  of  marine  currents.  Now,  the 
action  of  the  wind  may  be  shown  either  by  the  waters  accumulating  in  the  direction 
of  its  movement,}  or  by  the  friction  causing  on  the  surface  of  the  sea  a  movement 
of  the  upper  particles,  which  is  then  communicated  to  those  below.  In  any  case, 
the  action  of  the  wind  is  displayed  in  the  change  of  pressure,  caused  either  by 
changing  the  level,  and  consequently  the  height,  of  the  liquid  column,  or! by 
producing  a  movement  which  so  acts  that  the  pressure  has  to  bs  regarded  rather 
as  dynamic  than  static.  Hence  it  is  absolutely  necessary  to  bo  able  to  determine 
the  pressure  and  the  density  with  the  greatest  possible  accuracy,  especially  in  the 
upper  strata,  which,  for  the  phenomena  of  circulation,  are  precisely  the  moit 
important.  For  this  purpose  the  pressure  should  be  measured  directly,  and  not 
merely  by  approximate  methods,  like  those  of  Mohn  or  of  Sindstrom,  which 
are  based  on  i  static  considerations,  acd  yield  values  that  are  afifected  by  the 
experimental  errors  made  in  measuring  the  density  and  the  depth  employed 
in  the  calculus.  For  determining  the  density  the  best  plan  is  to  take  the 
direct  measurements  on  board  as  soon  as  possible  by  means  of  the  hydrometers, 
since,  besides  all  the  objections  to  the  preservation  of  the  samples,  the  indirect 
methods  tend  to  superadd  the  experimental  errors  due  to  two  direct  measurements 
subject,  like  all  the  others,  to  a  source  of  error,  namely,  that  of  the  salinity  or 
chloridation  or  index  of  refraction,  according  to  the  method  employed,  and  those 
occurring  in  the  construction  of  the  reduction  tables  (see  Thoulet's  numerous 
papers  on  this  point).  Moreover,  all,  or  the  greater  ])art,  of  the  sources  of  error 
which  are  attributed  to  the  direct  determinations  are  eliminated  by  using  insulated 
bottles  of  the  type  devised  by  Fettersson  and  perfected  by  Nansen,§  slightly  and 
easily  modified  so  as  to  serve  for  the  measurement  of  density  by  the  hydrometers 
of  total  immersion,  the  records  being  made  in  the  bottle  itself  at  the  moment  the 
water  is  fished  up,  and  without  being  transferred  to  another  recipient.    Collecting, 


*  Sandstrom  und  Helland-Hansen,  *'Ueberdie  Berechnung  von  Meeresstromungen,** 
'  Report  on  Norwegian  Fishery  and  Marine  Investigation,'  vol.  2, 1902,  No.  4. 

t  Erummel  in  a  note  to  '' Geographische  Studien  ttber  das  Barents  Meer,"  by 
Dr.  Breitfuss,  PetermanM  Mitteilungent  1904,  No.  2. 

X  A.  W.  Cronander,  M)n  the  Laws  of  Movement  of  Sea-Currents  and  Rivers.* 
Nv>rrkdping:  1898. 

§  Xansen,  *  Some  Oceanographical  ResuUs  of  the  Expedition  with  the  Miehael 
Sars.     Preliminary  Report. 
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therefore,  with  such  precaations,  a  great  numbsr  of  values  of  these  fundamental 
elementfly  together  with  the  others — temperature,  salinity,  gas,  etc — which  can  be 
usefnl  for  the  purpose,  provided  they  are  strictly  comparable,  taking  into  account, 
also^  the  conditions  of  the  limiting  surfaces,  and  placing  all  in  relation  with  the 
observed  currents,  it  will  be  possible  to  detect  the  general  laws  of  circulation. 

Lastly,  for  marine  dynamics,  pursuing  the  study  of  the  tides,  which  has  been 
most  ably  treated  and  well  advanced  towards  its  complete  scientific  acquisition, 
precisely  because  for  its  study  wc  possess  a  method  of  continuous  observation, 
it  is  of  the  utmost  importance  to  still  further  investigate  wave  motion,  which 
lends  itself  to  so  many  most  interesting  thalassological  and  meteorological  problems.* 

In  conclusion,  if  we  want  to  promote  thalassology  on  thoroughly  scientific 
lines,  and  thus  raise  them  to  the  high  level  of  the  other  kindred  sciences, 
we  must,  above  all,  bring  to  perfection  the  methods  of  measurement  of  the 
various  marine  elements  which  accompany  and  correspond  with  the  progress 
made  in  those  sciences  of  which  thalassology  makes  use.f  Hence,  in  accordance 
with  those  methods,  our  observations  have  to  be  made  synchronously  and  with 
the  greatest  possible  continuity  on  the  well-matured  plans  adapted  to  the  special 
conditions  of  the  basins  to  be  studied  and  of  the  investigations  to  be  carried  out. 
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The  results  of  the  third  general  census  of  India  occupy  a  goodly  row  of  over  sixty 
volumes,  varying  in  bulk  from  the  slim  publications  of  Ajmer  and  Coorg  to  the 
veritable  "  John  Trundley  **  of  tomes  laid  on  the  statistical  altar  by  Baroda  and 
Mysore.  The  cream  of  this  mass  of  literature  and  figures  has  been  deftly  skimmed 
off  by  Messrs.  Risley,  GWt,  and  Grierson  into  a  couple  of  moderate-sized  volumes 
full  of  an  interest  as  varied  and  comprehensive  as  is  to  be  found  anywhere  in  this 
particular  field  of  demography.  Those,  indeed,  who  have  been  steeped  in  the 
almost  colourless  analysis  of  numbers  which  is  all  that  convention  prescribes  for  a 
census  in  the  prosaic  West,  may  be  a  little  perturbed  by  the  oriental  profusion 
which  here  greets  them.  It  may  even  be  that  they  will  rise  from  the  perusal  of 
this  report  with  a  sense  that  the  modicum  of  solid  statistics  provided  for  them  has 
been  diluted  with  a  Falstaffian  proportion  of  the  sack  of  ethnological  speculation. 
It  is  as  well,  therefore,  to  bear  in  mind  the  oft-repeated  warning  that  India  is  a 
geographical  expression  except  in  regard  to  politics,  and  that  the  extraordinary 
diversity  of  the  racial  and  social  elements  contained  within  it  renders  it  imprac- 
ticable to  explain  adequately  the  significance  of  even  the  numerical  results  of  a 
census  without  recourse  to  more  or  less  ethnographical  detail.  Between  each 
enumeration  new  facts  are  brought  to  light  or  old  ones  fitted  into  new  places,  and 
in  the  lower  ranks  of  Indian  society,  beliefs,  customs,  and  even  languages  are 
fading  out  of  existence  with  astonishing  celerity.     The  Indian  census  reporter, 

*  During  the  revision  of  proofs  I  have  scon  in  the  (Geographical  Jourttal,  May,  1904, 
the  pai)er  **  On  the  Dimension  of  Deep-sea  Waves,  and  their  Relation  to  Meteorological 
and  (Geographical  Conditions,"  by  Yaughan  Cornish. 

t  F.  Nanseo,  *The  Norwegian  North  Polar  Expedition/  1893-U6,  Scientific  Results, 
voL  8,  No.  ix. ;  *  The  Oceanography  of  the  North  Polar  Baisiu,'  preface. 

J  'Census  of  ladia.  1901.'  Vols.  1,  la  and  Appendices.  Part  i.  report;  part  ii. 
tables.  By  H.  H.  Risley  and  E.  A.  Quit.  Ethn<»grnphio  Appendices.  By  H.  11. 
Risley.  Folio.  Mapg.  Calcutta:  1903.  Cf.  also  *  General  Report  of  the  Census  of 
India,  1901 '  [Pari.  Paper,  Cd  2017].    Eyre  &  Spottiswoode.    1904. 
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then,  should  be  pardoQed  if  he  be  oooMionally  tempted  off  the  dusty  high-road  of 
figures  for  a  caoter  down  the  shady  glades  of  the  jungle  of  conjecture.  It  is  fidrly 
open  to  question^  however,  whether  in  the  case  of  the  report  under  reyiew«  such 
excursions  have  not  tended  to  subordinate  the  facts  of  the  present  day  to  spaoa* 
lative  or  controversial  discussion  of  origins  and  evolution.  The  subjects  of  these 
digressions  are  undoubtedly  of  the  highest  interest,  and  their  treatment  at  the 
hands  of  enthusiastic  experts  like  Messrs.  Bisley  and  Grierson  deserves,  and  will 
certainly  receive,  the  most  respectful  consideration  from  the  recognised  authorities 
on  ethnology.  At  the  same  time,  each  author  is  engaged  on  special  investigations 
into  these  subjects,  as  respectively  head  of  the  Ethnographic  and  Linguistio  survey 
of  India,  the  final  fruits  of  which  will  be  issued  in  special  publications.  In  these 
circumetances,  except  in  so  far  as  the  correct  classification  of  the  census  results  is 
concerned,  the  deeper  considerations  of  ethnology  had  better,  perhaps,  have  been 
relegated  to  the  place  to  which  they  technically  belong,  and  not  been  interpolated, 
in  an  inchoate  form,  in  a  work  the  primary  purport  of  which  is  statistical  expodtion 
and  analyris. 

Before  entering  upon  this  side  of  the  report,  a  word  of  commendation  is  due  to 
the  efficiency  of  the  scheme  on  which  the  results  of  the  census  were  tabulated.  By 
the  substitution  of  the  *'  slip  "  system  of  v.  Mayr  for  the  old-fashioned  method  of 
ticking  each  item  separately  on  large  sheets,  not  only  was  a  very  substantial  saving 
effected  in  the  cost  of  the  operations,  but  the  elaborate  combinations  of  subjects, 
such  as  age  with  occupation  and  education,  caste  with  civil  condition  and  the  like, 
were  greatly  facilitated,  and  the  final  tables  containing  this  information  were  pre- 
pared with  greater  speed  and  accuracy  tlian  under  the  former  system.  It  is  only 
to  be  hoped  that  the  experience  thus  gained  will  embolden  the  census  authorities 
of  this  kingdom  to  modernize  their  methods. 

The  report  itself  opens  with  an  admirable  description  of  the  natural  divisions  of 
Indis,  according  to  the  classification  first  suggested  by  Mr.  Blanford  and  Sir  John 
Eliot,  and  adopted  by  the  latter  for  the  meteorological  work  of  the  Gbvemment  of 
India.  The  scheme  is  based  on  the  normal  rainfaU,  on  a  twenty-five  years*  average, 
and  its  seasonal  variability,  snd  it  is  obvious  that  in  dealing  with  a  tropical  popula- 
tion like  that  of  India,  of  which  from  60  to  90  per  cent,  live  by  cultivation,  these 
considerations  are  beyond  comparison  the  most  essential  to  the  general  welfare. 
The  divisions  do  not  in  many  cases  correspond  with  those  of  race  or  language,  but, 
as  Mr.  Risley  points  out,  complete  accord  would  entail  an  unwieldy  multiplication 
of  their  number.  Nor,  again,  is  the  use  of  these  divisions  extended  beyond  the 
two  leading  statistical  factors  of  area  and  population,  because  the  chief  object  of 
the  census  being  administrative  utility,  its  results  have  necessarily  to  be  set  forth 
by  political  areas,  which  have  usually  little  relation  to  rainfall  and  little  more  to 
orographic  demarcation.  Taking  the  table  as  it  stands,  one  of  the  features  most 
prominent  on  its  surface  is  that  high  density  of  population  accompanies  a  high  and 
certain  rainfall,  the  exceptions  being  where  the  hilly  nature  of  the  country  restricts 
the  arable  area,  or  where  political  troubles  or  widespread  unhealthiness  have  re- 
tarded development  of  the  plains  and  valleys.  The  first  of  these  opposing  influences 
is  very  apparent  in  the  figures  for  the  East  Satpuras,  the  second,  in  those  for  Assam 
and  Burma.  Deducting  these  three  tracts,  only  one-tenth  of  the  total  area  enjoys 
a  rainfall  above  the  general  average,  but  this  section  contains  nearly  three-tenths 
of  the  total  population.  Another  point  of  interest  is  the  highly  irregular  distribution 
of  the  population,  and  the  consequent  want  of  significance  in  the  mean  density-figure 
for  the  country  as  a  whole.  This  question  has  been  examined  in  detail  in  the  Journal 
of  the  Boyal  Statistical  Society  for  December,  1904,  where  it  is  shown  that  73  per 
cent,  of  the  area  has  a  density  of  only  76  per  mile,  whilst  the  remaining  27  per 
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otDk  sapportt  DO  less  than  407  on  the  same  unit.  The  induslon  in  the  last  oensas 
of  th«  spanely  peopled  tracta  of  BalachiBtan  and  the  Burma  frontier  hilla  reduces 
the  mean  density  of  India  from  188  (not  163,  as  is  wrongly  given  in  the  report)  to 
170  per  mile.  From  the  economical  point  of  view^  Baluchistan,  the  Indian  desert, 
and  the  Shan  hills,  with  from  4  to  25  inhabitants  per  mile,  may  not  be  thinly 
populated,  considering  the  scarcity  or  infertility  of  the  arable  land ;  whilst  Lower 
Bunnah,  with  25  to  the  mile,  is  certainly  so,  since  the  Burman,  whose  industry  is 
nofe  his  strong  pdnt,  manages  to  export  twice  as  much  food-stuff  as  he  raises  for 
his  own  consumption  on  a  comparatively  lightly  tilled  area ;  and  even  in  Bengal, 
with  from  450  to  900  per  mile,  the  limits  of  the  expansion  of  population,  though 
probably  nearly  approached,  have  not  yet  been  attained.  In  a  community  mainly 
agricultural,  which,  as  the  report  shows,  is  generally  averse  from  migration  either 
to  other  regions  or  to  other  industricF,  the  test  of  economic  density  is,  to  a  large 
extent,  the  mo?ement  of  the  population — a  subject  which  Mr.  (Hit  has  analyzed 
comprehensively  and  with  great  skill.  It  is  pointed  out  that  hitherto,  not  only  famine, 
but  the  improvement  in  accuracy  of  the  enumeration,  has  pre?ented  the  establish- 
ment of  anything  like  a  normal  rate  of  growth  amongst  the  population  of  India  as  a 
whole.  The  first  general  census  followed  upon  severe  famine,  and  suffered,  also,  from 
inexperience  in  the  operations ;  the  second  b3re  the  marks  of  ten  years  of  unusual 
agricultural  prosperity ;  whilst  the  third,  like  the  first,  recorded  the  effect  of  periods 
of  severe  distress.  The  general  impression  mado  by  the  analysis  of  the  three 
enumeratbns  is  that  even  at  its  best,  and  in  spite  of  its  high  birth-rate,  the  popu- 
lation of  the  long-settled  tracts  of  India  increases  at  a  comparatively  slow  rate, 
and  it  is  only  in  the  more  recently  settled  provinces,  such  as  Burmab,  that  the 
rate  of  growth  is  really  rapid.  The  bulk  of  the  additional  burden,  it  must  be 
remembered,  falls  npon  means  of  subsistence  bounded,  elsewhere  than  in  the  latter 
tracts,  by  natural  limitations,  and  intensive  cultivation  by  which  the  evil  days  of 
congestion  are  staved  off,  though  gaining  ground  in  some  respects,  is  still  far  from 
having  penetrated  to  the  core  of  Indian  agriculture.  There  if,  accordingly,  a  good 
deal  in  fiftvour  of  moderation  in  the  rate  of  increase.  The  deplorable  set-back  of 
the  recent  famines,  which  were  of  an  extent  unparalleled  for  many  generations 
past,  is,  as  might  have  been  expected,  the  leii  motif  of  the  greater  part  of  the 
reporter's  comment  upon  the  returns,  and  colours  the  statistics  of  the  greater  part 
of  the  country  with  its  sad  tale  of  loss  among  the  very  young  and  the  very  old, 
among  the  men  rather  than  among  the  women,  among  the  peasantry  and  village 
artisans  rather  than  in  the  cities  and  their  factories.  On  the  other  side  of  the 
sUeld  will  be  seen  the  record  of  the  amazing  recuperative  power  of  the  masses,  the 
soocosa  with  which  the  State  relief  measures  retained  them  in  their  homes  and  on 
their  land,  and  their  decreasing  reluctance  to  engage  in  any  other  but  their  tradi- 
tional means  of  livelihood,  when  their  interests  dictate  such  a  transfer  of  their 
docile  and  industrious  faculties.  J.  A.  B. 
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HisTOBY  OF  Alpine  Climbing. 


'  Josfas  Simler  et  les  Origines  do  rAlpinisme  josqu'en  1600.'     Par.  W.  A.  B.  Coolidge. 
Grenoble :  Allier  Fibres.    1904.    Pp.  xxii.,  oxoii.,  308,  328,  and  100.    Price  25  /r. 

This  important  volume  will  find  a  place  on  the  shelves  of  all  those  who  are 
interested  in  the  story  of  the  Alps.     Its  author,  or  rather  compiler,  Mr.  W.  A.  B. 
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Ooolidge,  Lb  well  known  to  all  climbers  and  students  of  Swiss  history  as  one  of  tbe 
highest  living  authorities  on  all  matters  connected  with  the  history  of  the  Alps,  the 
exploration  of  their  heights  and  recesses,  and  the  records  and  literature  connected 
with  these  subjects. 

In  the  present  volume  he  has  reprinted,  translated,  and  annotated  the  'De 
Alplbus  Commentarius  *  of  Josias  Slmler,  first  published  in  1574.  This  forms  the 
kernel  of  the  work.  But  in  order  to  make  it  a  complete  record  of  Alpine  explora« 
tion  up  to  A.D.  1600,  Mr.  Coolidge  has  added  a  number  of  early  documents,  some 
of  which  are  here  printed  for  the  first  time.  Amongst  these  are  the  ascent  of  Mont 
Ventoux  by  Petrarch ;  ascents  of  the  Rochemelon,  the  Mont  Aiguille,  of  Monte  Bo 
by  Leonardo  da  Vinci ;  Pilatus,  the  Stockhoro,  and  Niesen  by  Swiss  savants.  We 
find  alfo  a  very  curious  description  of  the  peaks  of  the  Bernese  Oberlaod  written  in 
1577,  and  a  catalogue  of  the  passes  leading  into  Val  d*Ao8te  known  in  1691-4. 

In  a  lengthy  introduction  the  author  supplies  an  historical  sketch  in  which 
he  brings  together  from  various  sources  details  which  may  serve  to  throw  light 
on  the  early  condition  and  knowledge  of  the  Alps.  A  life  of  Simler  is  added. 
This  sketch  and  the  copious  notes  contain  a  mass  of  information  on  the  ancient 
geography  of  the  Alpine  region,  and  probably  no  one  but  Mr.  Coolidge  could  have 
compiled  them  so  well ;  certainly,  no  one  living  could  have  brought  so  large  a 
knowledge,  both  literary  and  topographical,  to  the  task. 

We  trust  the  book  may  be  reissued  in  England  in  a  somewhat  more  convenient 
form.  The  bulk  of  the  first  edition  is,  perhaps,  exuberant,  and  the  system  of 
pagination  seems  somewhat  intricate.  Bat  these  trifles  will  not  deter  any  reader 
who  takes  a  serious  interest  in  the  matter  in  hand  from  followiog  Mr.  Coolidge's 
masterly  treatment  of  it. 

Italy. 

*  Italy  :  a  Popular  Account  of  tbe  Country,  its  People,  and  its  InstltutioDs.'  By  Prof. 
W.  Deecke.  Translated  by  H.  A.  Nesbitt,  m.a.  Swan  Sonnensohein.  1904. 
Pp.  xii.,  485. 

This  is  a  very  excellent  book  of  a  type  rather  too  rare  in  English,  namely,  a 
general  description  of  a  country  in  all  aspects,  on  the  geographical  basis.  Prof. 
Deecke  deals  first  with  the  broad  physical  characteristics  both  of  the  Italian 
peninsula  and  of  what  may  be  called  its  appendages,  namely,  those  islands  which 
continue  the  ridge  of  the  peninsula  towards  the  African  coast,  and  Corsica  and 
Sardinia  as  forming  part  of  a  subsidiary  ridge,  and  the  neighbouring  eeas.  He 
then  passes  to  a  detailed  consideration  of  the  relief  of  the  whole  region — geology, 
climate,  and  hydrography,  flora  and  fauna.  Successive  chapters  deal  with  the 
people,  its  history,  industries,  and  commerce,  political  institutions,  Church,  and 
arts.  Finally  a  detailed  topography  is  given,  conveniently  divided  into  sections, 
from  Lombardy  to  Sicily,  the  Maltese  group,  and  Sardinia.  It  is  of  the  external 
relationship  of  this  section  to  the  rest  of  the  work  that  criticism  may  be  offered. 
To  arrange  the  subject-matter  of  a  book  of  this  sort  in  such  a  way  that  no  section 
shall  unduly  anticipate  another  must  be  a  difficult  matter,  and  perhaps  it  was 
thought  well  that  a  close  topographical  account  should  be  deferred  to  the  end  for 
this  reason.  But  this  section  is  so  largely  an  elaboration  of  the  first  section  on 
physical  geography  as  constantly  to  carry  the  mind  back  to  it,  and  perhaps  the 
two  might  have  been  more  intimately  connected.  Again,  when  a  work  of  this 
kind  is  set  upon  a  foundation  of  physical  rather  than  political  geography,  it  is 
generally  well  to  follow  the  physical  rather  than  political  division  throughout.  If 
this  be  granted  in  the  present  case,  it  is  a  pity  that  Corsica  has  been  omitted  from 
the  topographical  section,  whereas  Sardinia  receives  full  treatment.     The  only 
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•ppttont  reaaoQ  for  this  omission  is  the  political  reason,  but  then,  again,  Prof. 
Doeoke  deals  with  Milta.  As  regards  the  hook  at  large,  it  must  always  be  difficult 
in  a  general  work  to  keep  strictly  within  the  bounds  of  intelligibility  to  the  class 
of  reader  in  Tiew.  On  this  ground  the  book  is  almost  unexceptionable,  but  (if  only 
on  ilds  ground) a  sentence  here  and  there  is  open  to  criticism,  such  as  this :  ''Many 
of  the  Alban  streams  possess  marked  polar  magnetism,  apparently  induced  by  that 
of  the  earth,  though  possibly  due  to  lightning ; "  or  this :  "  Weak  traces  of  ebb 
and  flow  are  to  be  recognised  in  the  larger  lakes.'*  The  main  Cuilts  of  the  book, 
howerer,  are  not  in  its  matter,  but  in  its  production.  They  include  the  use  of  the 
Gorman  diagrams — always  undesirable,  and  especially  so  in  meteorological  maps, 
for  example,  where  the  measurements -are  metric.  In  ooe  case  the  thermometrio 
scale  is  e?en  left  to  the  imagination.  This  defect  and  the  occurrence  of  a  careless 
error  in  the  embossed  title  on  the  cover  are  balanced  by  some  excellent  illustrations 
from  phok^praphs.  0.  J.  B.  H. 

Climate  of  Vienna  and  Lower  Austkia. 

*  Klimatographie  von  Niederosterreich.*  Von  Jnlius  Uann.  Ilerausgegeben  von  der 
Direktion  der  K.  K.  Zentralanstalt  f&r  Mcteorologie  und  Geodyuamik.  Pp.  104. 
With  Bain/all  Map. 

This  volume  on  the  climate  of  Vienna  and  Lower  Austria,  from  the  pen  of 
Dr.  Hann,  is  the  first  of  a  series  on  the  climates  of  the  different  crown-lands,  and 
may  be  taken  as  typical  of  the  form  and  method  to  be  followed  in  later  volumes. 
Lower  Austria  belongs  to  a  climatic  region  transitional  between  the  milder  types 
of  Western  Europe  and  the  severely  continental  climates  found  immediately  to  the 
eastward,  even  in  Galicia  and  Hungary.  It  is  crossed  by  the  mean  annual  isothermal 
of  50°  Fahr.,  the  mean  winter  isothermals  30°  to  34°  Fahr.,  and  the  mean  summer 
isothermals  68°  to  70°  Fahr.  The  mean  annual  range  of  temperature  at  elevations 
less  than  600  feet  is  36°  to  38°  Fahr. ;  it  diminishes  with  iocrease  of  height  above 
sea-level.  The  average  yearly  extremes  of  temperature  differ  by  72°  to  90°  Fahr. 
The  mean  daily  range  of  temperature  is  13°  Fahr.  for  the  year,  —  7°'6  Fahr.  in 
December,  and  16°'4  Fahr.  in  July  and  August.  The  most  rapid  daily  changes 
are  due  either  to  sudden  thaw  after  severe  frost  or  to  thunderstorms  on  hot  after* 
noons ;  a  change  of  43°  Fahr.  was  experienced  on  one  day  in  1850,  and  of  38°  Fahr. 
in  1902.  Tables  of  departures  from  the  mean  values  of  the  fifty  years  1851-1900 
are  given  for  monthly  and  yearly  temperatures.  The  coldest  winter  was  that  of 
1830  (11°  Fahr.  below  mean),  and  the  warmest  summer  1811  (5°  Fahr.  above  the 
mean.  The  coldest  month  in  Vienna  during  the  last  125  years  was  December, 
1840  (15°-3  Fahr.),  and  the  hottest  August,  1807  (77°  Fahr.).  The  coldest  year 
for  the  whole  period  was  1829  (44°-2  Fahr.),  and  the  warmest  1797  (52°-5  Fahr.). 
The  average  number  of  days  in  the  year  at  Vienna  without  sunshine  is  seventy-five, 
of  which  only  four  occur  in  summer.  The  longest  nearly  sunless  period  recorded  was 
fifom  the  beginning  of  December,  1903,  to  February  6, 1904,  with  only  thirty-one 
hours*  sunshine  in  seventy  days.  This  occurred  with  high  barometric  pressure, 
calin  or  light  south-easterly  winds,  and  fogs  intensified  by  the  smoke  of  the  city. 
The  month  of  July,  1894,  gives  the  highest  sunshine  record,  with  321  hours. 

In  the  twenty  years  1881-1900  the  wettest  year  was  1897,  with  115  per  cent. 
of  the  average,  and  the  driest  1891  (84  per  cent).  One-sixth  of  the  annual  rainfall 
in  Vienna  fiftlls  in  the  form  of  snow.  The  number  of  thunderstorms  varies  within 
the  wide  limits  10  to  31  in  the  year. 

The  prevailing  wind  is  from  the  west;  northerly  winds  are  frequent  in  the  early 
part  of  the  year,  and  easterly  and  south-easterly  winds  in  spring  and  autumn. 
Bontherly  winds  occur  most  frequently  in  October  and  November. 

Na  IL— Fkbbuary,  1906.]  p 
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Ethnological  Invbstigatioms  in  Netherlands  Borneo. 

*  Quer  duroh  Borneo :  Ergebniase  seiner  Beisen  in  den  Jahren  1894,  1896-97,  und 
1898-1900.*  Von  Dr.  A.  W.  NienwenhniB.  Vol.  i.,  with  97  Photograpbic  Plaiee 
and  2  Maps.    Leiden :  E.  J.  Brill.     1904.     Price  2U, 

The  present  volume  deals  with  Dr.  A.  W.  Nieuwenbuis' journey  from  PontiAiiak, 
on  the  west  coast  of  Netherlands  Borneo,  to  Samarinda  on  the  east  coasts  and 
contains  a  description  of  the  Babans  on  the  Eapuas  and  Mabakam  riyers.  A 
fbrtbcomiog  volume  will  give  an  account  of  the  expedition  to  the  KSnyas  of  the 
mother-country  of  the  Babaus,  with  fuller  descriptions  of  the  industry,  trade, 
houses,  and  art  of  these  people. 

In  1893-4  the  first  expedition  was  sent  out  by  the  Society  for  the  Advancement 
of  Scientific  Investigation  in  the  Netherlands  Colonies  to  Central  Borneo.  This 
step  was  taken  because  it  was  realized  that  a  furtberiog  of  the  knowledge  of  the 
land  and  people  must  also  give  very  important  political  information.  The  expedi- 
tion made  large  collections  of  geological,  botanical,  zoological,  and  ethnological 
specimens,  and  as  Dr.  Nieuwenhuis  was  so  rarely  required  to  doctor  the  others, 
he  was  free  to  study  the  natives  by  living  amongst  them. 

Formerly  tbe  inhabitants  of  Borneo  were  classed  (1)  as  Dayak,  the  original  in- 
habitants, or  (2)  as  Malays,  the  immigrant  jieople ;  the  former  were  said  to  live  inland, 
and  the  latter  on  the  coast.  On  the  whole  this  division  is  correct,  but  here  and 
there,  as  in  Sarawak,  the  heathen  people  occupy  the  land  up  to  the  coast.  On  the 
other  band,  peoples  calliog  themselves  Malays  live  far  in  the  interior  up  the  great 
rivers.  These  two  groups  of  people  arc  never  sharply  divided,  but  have  greatly 
intermingled^  bence,  natives  who  are  nearly,  or  quite,  of  pure  Dayak  origin  and 
belong  to  a  religion  which  means  far  more  to  a  heathen  Dayak  than  Moham- 
medanism, call  many  places  by  true  Malay  or  Mohammedan  names.  One  also 
finds,  but  po&sibly  more  rarely,  a  Dayak  io  whose  veins  Malay  blood  flows. 

In  Central  Borneo  there  is  a  brachycephalic  and  a  dolichocephalic  (Indonesian) 
group.  To  tbe  former  belong  the  Eayans,  and  to  the  latter  the  Ulu  Ajar  Dayaks 
on  the  Mandal.  From  an  ethnographical  point  of  view,  also,  the  differences  between 
these  groups  are  very  marked.  The  Kayans  belong  to  the  great  group  of  Bahau 
and  KSoya  stocks  of  East  Borneo.  Dr.  EohlbrUgge  argues  from  the  measurements 
tbat  the  Kayaos  are  a  mixed  people.  This  is  true,  as  they  migrated  150  years  ago 
from  their  original  land  of  Apu  Eayan  to  the  Kapuas,  where  they  mixed  with 
neighbouriog  races.  The  Ulu  Ajar  are  coDsidered  to  be  the  race  which,  known  as 
Ot-Danum  and  Siang,  occupy  the  upper  waters  of  Melawi,  Kahayan,  and  Barito. 

In  addition  to  these  two  large  agricultural  groups,  there  are  in  Central  Borneo 
numerous  nomadic  hunters,  who,  under  the  names  of  Pnnan,  Bukat,  and  Beketan, 
live  in  the  high  mountains  and  at  the  sources  of  the  great  rivers.  They  appear  to 
be  older  than  the  other  two  groups,  and  may  well  be  the  aboriginal  iDhabitants  of 
Borneo.  Like  the  Bahaus,  the  Kenya  have  for  their  common  mother-land  the 
district,  at  the  sources  of  the  Kay  an,  or  Bulungan,  river,  which  is  called  Apu 
Kayan  or  Po  Kedjian. 

In  this  interesting  and  very  beautifully  illustrated  volume  a  great  deal  is  given 
about  the  beliefs,  customs,  and  handicrafts  of  the  Kayans  which  it  is  impossible 
to  particularize*  Considerable  space  and  many  illustrations  are  devoted  to  the 
ioteresting  and  important  subject  of  tattooing,  and  Dr.  Nieuwenhuis  gives  data 
whereby  the  tribe  of  a  person  can  be  told  by  the  designs  or  patterns  tattooed. 
Those  of  the  women,  he  points  out,  are  of  more  reliability  than  those  of  the  men, 
as  tbe  latter  may  have  travelled  and  obtained  new  designs.    The  author  classifies 
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the  tottooing  in  three  groups— (1)  Bahau,  Kenya,  Punan ;  (2)  Bukat,  BdkStan ; 
(3)  races  from  Barito  and  MSlawi  and  the  Ulu  Ajar  of  Mandai.  The  dedgna 
of  the  first  group  are  in  lines.  The  women  decorate  the  lower  arms,  hands,  ankles, 
and  feet ;  the  men  the  shoulders,  arms,  and  breast ;  the  thumb  of  the  left  hand 
and  the  ankles  are  decorated  only  on  very  braye  men.  The  men  of  the  second 
group  tattoo  the  whole  of  the  body  from  the  lower  jaw  to  the  knuckles  and  ankles 
with  a  blue  background,  so  that  the  patterns  are  left  in  the  natural  skin  colour.  If 
a  Bukat  youth  distinguishes  himself  in  war,  or  in  any  other  way,  he  is  first  tattooed 
on  the  breast  with  a  triangular  figure ;  later  other  parts  of  the  body  are  decorated 
in  regular  order  according  to  prowess.  The  men  of  the  third  group  begin  with 
discs  on  the  calf;  and  later,  unlike  the  first  group  who  have  isolated  figures,  the 
arms,  rump,  and  Deck  are  completely  adorned  by  designs  of  figures  that  are  joined 
together.  The  women  chiefiy  decorate  the  knees,  lower  legs,  and  hands.  The 
second  and  third  groups  tattoo  free-hand,  whilst  the  first  group  tattoo  by  following 
the  impressions  of  wooden  blocks.  The  third  group  employ  a  red  colour  as  well  as 
soot.  In  the  first  and  second  groups  the  women,  and  in  the  third  group  the  men, 
are  the  tattooer^    There  are  many  taboos  connected  with  tattooing. 

The  rice-sowing  festival  frequently  does  not  fall  on  the  same  day  as  the  actual 
sowing.  Dr.  Nieuwenhuis  describes  how,  at  a  Mahakam  Eayan  village,  the  festive 
day  was  appointed  .by  an  old  priest  by  the  position  of  the  sun  in  the  following 
wiO^ :  he  had  near  his  house  two  elongated  stones,  one  large,  the  other  small,  and 
he  noted  the  time  at  which  the  sun  set  at  a  spot  on  a  certain  hill  in  alignment 
with  the  two  stones.  The  rice-sowing  festival  was  the  only  one  which  he 
determined  by  astronomical  means.  For  the  most  part  the  reckoning  of  time  by 
the  Kayans  is  more  or  less  arbitrary,  and  depends  upon  agriculture.  The  month, 
or,  as  they  say,  the  moon,  is  more  important  than  the  year,  and  hardly  any  one 
knows  how  many  moons  go  to  the  year. 

The  natives  of  the  interior  of  Borneo  are  a  peculiarly  pleasant  people  to  visit, 
with  their  quiet  politeness  and  self-respecting  friendliness.  Though  they  are 
agriculturalists,  they  are  warlike,  a  circumstance  that  is  doubtless  partly  due  to  the 
fact  that  they  grow  little  else  but  rice,  which  gives  comparatively  little  trouble  and 
leaves  Idsure  for  forays ;  and  partly  to  the  propinquity  and  extent  of  the  jungle, 
which  enables  the  men  to  retain  their  hunting  proclivities  and  educates  them 
to  tackle  human  game.  A  very  noticeable  feature  of  the  non-Malay  tribes  is  their 
artistic  sense,  which  manifests  itself  in  the  pleasing  decoration  of  most  of  their 
implements  in  diuly  use.  This  sumptuously  illustrated  volume  can  be  thoroughly 
recommended  as  giving  a  good  insight  into  the  conditions  of  existence  in  one  of  the 
most  interesting  sjwts  of  the  globe,  and  one,  too,  that  has  hitherto  escaped  the 
blighting  influence  of  the  white  man. 

A.  C.  Uaddok. 

AFRICA. 

Tu£  Sauaba. 

Documents  Sciontitiqucs  du  la  Mission  Suhariounc,  Mission  Fuureuu-Lamy  .  .  ' 
Par  F.  Fouroau.  I'rcmiere  fascicule :  lutroduction ;  Obscrvutioiis  Astrouomiques 
ct  Meteorologiqucs.  (I'ublication  de  la  Societe'  du  la  Geographie.)  Paris :  Massuu. 
1:K)3.    Pp.  162. 

The  "  Narrative  "  of  M.  Foureau's  great  journey  across  the  Sahara  appeared  in 
his  book, '  De  I'Alger  au  Congo  par  le  Tchad '  (see  GeographiccU  Journal,  vol.  19, 
p.  196).  The  scientific  results  of  the  expedition  are  to  be  published  in  six  parts — 
astronomical  and  meteorological  observations ;  orography,  hydrography,  and  to|)o- 
graphy  ;  geology ;  flora  and  fauna ;  ethnography ;  and  prehistoric  remains.     Of 
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theie  parte,  which  will  together  form  a  vdame  of  800  to  1000  pages,  and  an  atlas 
of  16  maps,  the  first  has  been  issuei,  and  the  others  will  apparentlj  follow  in  the 
order  named.  The  astn«omical  ohserrations  were  made  by  M.  Fooieau  himadf, 
and  by  M.  de  Chambmn ;  they  hare  been  reduced  and  discussed  by  M.  Gayoa, 
President  of  the  Bureau  des  Longitodes,  aod  giye  the  positions  of  otot  a  hundred 
pointo  on  the  route  of  the  expedition.  The  resulte  of  magnetic  obsenralions  by 
IL  Foureau  are  also  giren. 

The  meteorological  obserTations  conast  of  readings  of  aneroid  barometer  and 
thermometer  thrice  daily,  obserrations  of  hypsometric  thermometer  at  selected 
pointo  for  correction-  of  the  aneroid,  obserrations  of  self-registering  thermo- 
hygrometer,  obeerrations  of  wet  aod  dry  bulb  thermometers  at  certain  stalioiiSy 
and  the  usual  **  eye-obsenrations"  of  wind,  cloud,  etc 

For  purposes  of  discussion,  the  region  trarersed  by  the  expediUon  is  divided 
into  four  climatic  zones :  (1)  the  Sahara  and  Air  zone,  between  '62?  and  49^  K. 
lat ;  (2j  Air  zone,  lat.  20""  to  about  15"*  N. ;  (3)  Sudan,  Tchad,  and  lower  Ghari 
zone,  lat.  15^  to  12^  N; ;  and  (4)  sub-equatorial  and  equatorial  zone,  lat.  12^  N.  to 
the  equator,  Chari,  and  Oubsngi  region.  The  number  of  obeerrations  in  different 
zones  is,  of  course,  differently  distributed  according  to  the  season  during  which  the 
expedition  found  itself  in  each,  but  the  experiences  of  the  expedition  are  of  peculiar 
interest,  both  in  affording  information  about  the  climatology  of  an  almost  unknown 
re^n,  and  in  throwing  light  on  the  general  meteorological  rigime  occurring  in  a 
type  of  climate  of  which  we  have  comparati?ely  little  actual  knowledge.  In  the 
Sahara  and  Sudan  we  find  a  belt  extending  from  the  "  horse  latitudes  "  to  the 
'*  doldrums  **  in  a  land  area  of  vast  extent,  but  without  definite  lines  of  great  eleva- 
tion. The  range  of  temperature  is  enormous — the  expedition  records  temperatures 
below  freezing  twenty-five  times,  and  at  the  camp  at  Quad  Affftttakha  (lat.  25^ 
IG'  N.,  long,  b""  2b'  W.,  altitude  3753  feet)  the  thermometer  went  down  to  19^ 
Fahr. ;  in  the  Air  region  the  mean  temperature  during  June  was  99^  Fahr.,  and 
the  daily  maximum  for  May  and  June  never  fell  below  107^  Fahr.,  nevertheless 
winds  are  irregular  in  distribution  and  force.  Want  of  vapour-supply  prevento 
the  full  development  of  the  trade  winds,  which  were  not  recognized  beyond 
Abellama,  in  lat.  16^  17'  N.,  and  in  the  abaence  of  a  definite  line  of  elevation  the 
monsoon  does  not  attain  strength  and  coherence.  Hence  the  relative  importtnce 
of  dust-whirls,  tornadoes,  and  similar  local  phenomena,  of  which  this  memoir  con- 
tains some  interesting  records,  and  the  characteristic  division  of  the  rainfall  into 
defined  rainy  seasons  and  accidental  showers  associated  with  the  local  disturbances. 
The  work  of  the  expedition  makes  a  valuable  contribution  to  our  knowledge  of  a 
typicsl  '^  continental  *'  climate  in  the  tropics. 

A  AVest  African  Vade-Mecum. 

*  Verb.  Sap.  on  going  to  West  Africa,  Northern,  Southera  Nigeria,  and  to  the  Coasts.' 
By  Alan  Field,  f.r.g.s.    London :  Bale,  Sons,  &  Danielsson.    Price  2*,  6d. 

This  little  book,  of  which  an  advanced  copy  has  been  sent  us,  should  be  of 
great  use  to  travellers  about  to  make  the  acquaintance  of  West  Africa  for  the  first 
time.  It  consists  of  practical  hints  on  outfit,  and  information  on  a  variety  of 
subjects  connected  with  life  and  travel  in  the  West  African  colonies  and  pro- 
tectorates, which  it  is  important  for  the  intending  visitor  to  possess,  but  for  which 
he  may  search  in  vain  in  published  works  on  those  countries.  Being  concerned 
with  one  special  region,  it  can,  of  course,  enter  into  details  which  the  more  general 
scope  of  the  Society*s  '  Hints  on  Outfit '  would  render  unsuitable,  and  it  therefore 
forms  a  useful  supplement  to  the  latter.  Chapter  II.  conveys  much  practical 
information  in  the  form  of  an  imaginary  voyage  from  Liverpool  to  Lokoja,  while 
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other  chapters  deal  with  "Health,  Climate,  and  the  Seasons,"  <<The  Life  and  Social 
Amenities,*'  and  other  subjects. 

AMERICA. 

The  Abqentinb  and  Chile. 

*The  Conntries  of  the  King's  Award.*    By  Colonel  Sir  Thomas  Hnngerford  Holdioh. 
Hurst  ft  Blaokett,  Ltd.    1904.    Pp.  xv.,420.     With  Map.    rHoe  16$,  net. 

To  the  author  of  this  book  fell  the  difficult  task  of  eyolving  from  the  language 
of  treaties  based  on  a  fundamental  misconception  of  the  configuration  of  Pata- 
gonia, a  boundary  between  the  possessions  of  the  Argentine  and  Chile,  that  should 
form  a  reasonable  settlement  of  their  rival  claims.  The  reader  will  here  fmd  the 
conditions  of  the  problem  clearly  set  before  him,  as  well  as  the  outlines  of  the 
solution  which  has  been  so  successful  in  terminating  for  good  the  dififerences  which 
had  disturbed  the  relations  of  the  southern  republics. 

To  the  student  of  political  geography,  the  most  instructive  chapter  will  be  that 
in  which  the  author  discusses  the  question  of  the  natural  features  with  reference 
to  which  a  boundary  may  be  defined,  and  the  terms  that  should  bo  used  in 
describing  them — a  chapter  which  deserves  careful  study  by  diplomatists  who  have 
to  agree  upon  the  course  of  a  frontier  in  a  region  whose  geographical  features  are 
still  imperfectly  known. 

We  are  given  a  brief  but  interesting  description  of  the  territories  of  the  two 
states  whose  future  appears  eo  promising  now  that  the  spectre  of  a  protracted 
and  sanguinary  war  has  been  happily  banished,  as  well  as  a  sympathetic  apprecia- 
tion of  the  national  characteristics  of  the  inhabitants.  The  author  appears  to 
have  been  impressed  by  the  efficiency  of  the  naval  and  military  forces  of  the 
republics,  and  devotes  some  space  to  the  records  of  the  achievements  of  the  navy 
of  Chile  in  the  war  with  Peru,  doing  justice  at  the  same  time  to  the  heroism  of 
the  opposing  commander  Grau  and  his  comrades.  Fortunately,  however,  the 
marvellous  agricultural  development  of  which  the  author  tells  us  is  of  more  interest 
to-day  in  these  southern  lands  than  battleships  or  armies. 

In  Patagonia  itself  the  author  has  had  unique  opportunities  of  making  himself 
acquainted  with  the  magnificence  of  its  scenery  and  the  extent  of  its  resources. 
Both  states  placed  their  men-of-war,  which  on  this  occasion  at  least  well  served 
the  cause  of  peace,  at  his  disposal,  and  on  land  all  the  resources  of  the  country 
were  drawn  upon  to  facilitate  his  movements.  We  have  some  vivid  pictures  of  his 
voyage  among  the  intricate  channels  and  fiords  of  the  west  coast,  whose  shores 
are  clothed  with  exuberant  vegetation  save  where  the  glaciers  from  the  mountains 
reach  the  sea.  Then  the  scene  changes  to  the  still  grander  beauty  of  Tierra  del 
Fuego,  once  a  synonym  for  desolation,  but  which,  it  now  seems,  is  admirably 
adapted  for  sheep-farming. 

The  chief  interest,  however,  of  the  book  centres  in  the  disputed  territory,  the 
succession  of  fertile  and  picturesque  valleys  that  have  long  been  hidden  away 
between  the  Andes  on  the  west  and  the  forbidding  pampas  of  eastern  Patagonia. 
In  the  deeper  hollows  lie  great  lakes  that  outflow  sometimes  to  the  Atlantic,  but 
more  frequently  through  the  Andes  in  deep  valleys  which  are  rendered  impassable 
by  the  close-grown  vegetation.  The  author  gives  us  a  graphic  description  of  his 
extended  ride  through  this  region  amid  the  rains  of  the  late  autumn,  till,  on  the 
arrival  of  winter  at  last,  he  turned  eastward,  and  with  the  snow  driven  by  the 
tireless  western  winds  at  his  back,  made  his  way  across  the  pampas  to  the  Atlantic 
coast.  It  is  difficult  to  imagine  a  reader  possessed  with  any  vestige  of  the 
spirit  of  travel  who  does  not  long  to  pay  a  visit  to  this  new  wonderland  of  the 
ioathflni  hemisphere. 
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The  numerous  illustrations,  which  are  reproduced  from  photographs,  are  ezoel* 
lent.  Though  they  are  in  most  cases  printed  with  the  text,  the  definition  is  hx 
superior  to  that  of  many  plates,  and  wherever  the  figure  of  the  author  appears, 
however  small  it  may  be,  the  likeness  is  unmistakable. 

J.  W.  E. 

GENERAL. 

History  of  Cartography. 

*  Rartographische  Denkm&ler  zur  Entdeokungageschichte  von  Amerika,  Asien,  Austra- 
lien,  and  Afrika  aus  dem  Besitz  der  Konigliohen  offentlichen  Bibliotiiek  su 
Dreeden.'  Herausgegeben  von  Y icier  Hantzsch  und  Lndwig  Schmidt.  Iliorsemann. 
Leipzig:  1903. 

This  series  of  facsimiles  includes  seventeen  excellent  illustrations  of  the  map- 
work  of  three  prominent  sixteenth-century  draughtsmen,  viz.  (1)  the  chart  of  the 
Atlantic  Ocean  basin,  by  Pero  Fernandez,  1528 ;  (2)  the  1541  world  map  of 
Nicolas  Desliens,  in  three  sheets;  (3)  the  extra-European  portions  of  Diego 
IIomem*8  work  of  1568,  in  thirteen  sheets. 

As  to  Pero  Fernandez,  it  is  impossible  to  decide  whether  this  designer  is  the 
same  as  any  of  the  well-known  men  who  bore  this  name  in  the  great  age  of  Portu- 
guese history ;  we  only  know  what  he  tells  us  on  ibis  map — that  he  executed  the 
present  work  at  Oporto  in  1528.  But  he  may  have  been  the  same  as  the  Pero 
Fernandez  who  in  1558  was  commissioned  by  the  King  of  Portugal  (Sebastian)  to 
supply  maps  and  nautical  instruments  for  ships  sent  to  Guinea  and  India  in 
the  service  of  the  state.  The  original  is  in  MS.  Dresd.  f.  17 ;  its  measurements 
are  0*88  by  0*64  metre,  the  height  being  the  larger  dimension.  The  African 
coast  is  only  shown  a  little  beyond  the  mouth  of  the  Oongo.  Great  castle  pictures 
mark  the  fortress  of  La  Mina  on  the  Guinea  coast  and  the  capital  of  the  Congo 
kingdom. 

As  to  Desliens  and  his  work,  we  do  not  suffer  here  from  the  vagueness  that 
clouds  Pero  Fernandez.  Next  to  Pierre  Descelierp,  Nicolas  of  Dieppe  is  the 
leader  of  that  great  Norman  school  of  cartography,  whose  importance  was  first 
adequately  appreciated  by  Henry  Harrisse ;  next  to  the  priest  of  Arques,  he  is  the 
father  of  French  map-science.  The  specimens  of  Desliens  here  given  from  the 
Dresden  MS.  Geog.  A.  52  m.  (0*575  metre  in  height  by  1*042  metre  in  breadth), 
inscribed  faicte  t  Dieppe  par  Nicolas  DeslienSf  1541)  are  claimed  by  the  present 
editors  as  earlier  than  the  so-called  Harleian  map  in  the  British  Museum  (Add. 
MSS.  5413),  which  the  late  Mr.  Coote  endeavoured  to  assign  to  1536,  considering 
it  as  the  oldest  surviving  production  of  Dieppese  cartography.  In  any  case,  its 
resemblance  to  the  Harleian  example  is  most  intimate ;  slighter,  but  still  beyond 
dispute  is  its  likeness  to  the  "  Cabot  **  map  of  1514 — a  distinctly  inferior  production 
of  the  Dieppe  school,  but  of  the  Dieppe  school  nevertheless. 

As  to  Diego  Homem,  he  is  probably  a  son  of  that  Lopo  Homem,  ^*  mestre  de 
cartas  de  marear,"  who  received  from  King  Manual,  in  recognition  of  his  work, 
a  privilegium^  on  February  16,  1517.  Diego's  life  is  at  present  scarcely  better 
known  than  that  of  Pero  Fernandez.  In  1543,  after  committing  murder,  he  seems 
to  have  fled  from  Portugal  to  England,  and  to  have  remained  in  exile  (in  various 
European  countries)  till  1547,  when  he  was  pardoned  and  recalled  by  John  III. 
(July  11).  Much  of  his  later  life  appears  to  have  been  spent  in  North  Italy, 
where  Battista  Agnese  notices  his  presence,  and  praises  his  work  as  unusually 
painstaking  and  finished.  Twenty-one  maps  of  his  are  known.  The  present 
work,  executed  at  Venice  in  1568,  was  formerly  in  the  possession  of  Count  Hein- 
rich  Briihl,  and  since  1798  has  been  in  the  Dresden  Royal  Library  (MS.  Dread. 
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f.  59  a).    On  the  third  sheet  is  the  endorsement  inscription  of  the  author :  Diegus 
Eomi  Cosmographus  Ltuitanua  fecit  Venettia  ano  apartu  Virginia  1568. 

The  works  of  Pero  f'emandez  and  Diego  Hometn  prohahly  drifted  into  the 
posaession  of  the  Elector  Augustus  of  Saxony  (1553-1586)  through  the  commercial 
relations  cultiyated  hy  the  latter  with  Portugal.  In  1576  Hieronymus  Kramer 
was  sent  from  Dresden  to  Lisbon  to  procure  openings  for  Saxon  trade,  and  in 
particular  to  secure  direct  access  to  the  spice  and  drug  markets  controlled  by 
Portugal.  Kramer  made  numerous  and  valuable  purchases  for  the  elector;  and 
in  the  same  way  the  great  Augsburg  merchant  Konrad  Rott,  who  had  temporarily 
leased  from  the  Portuguese  Ghovemment  the  Indian  pepper  monopoly  in  Lisbon, 
and  who  had  met  Kramer  in  Portugal,  made  himself  a  commercial  and  antiquarian 
agent  of  the  Saxon  prince,  whose  aid  he  desired  in  various  projects  of  his  own. 

The  map  of  Pero  Fernandez  here  given  seems  to  have  been  noticed  in  the 
oldest  catalogue  of  the  Electoral  collections  at  Dresden  (the  '  In  von  tar  der  Kunst- 
Kammer,'  drawn  up  in  1587).  We  know  that  before  his  death  in  1586,  Augustus 
had  acquired  thirteen  cosmographical  and  cartographical  works,  considered  even 
then  as  valuable ;  but  the  only  precise  indication  of  such  an  acquisition  in  the 
records  of  his  life  is  the  present  of  a  compass  and  sea-chart  from  Duke  John  the 
Elder  of  Schleswig-Holstein,  on  March  29,  1575. 

As  to  the  details  of  the  map- work  here  reproduced,  we  may  notice  in  the 
Desliens  example  (plates  2-4  of  the  present  facsimiles)  that,  as  in  the  '*  Harleiau  ^^ 
map,  laua  la  grande  is  prominent  and  distinctly  suggests  a  discovery  of  certain 
parts  of  the  north-west  of  Australia  before  this  date  (1541) ;  that  the  Caspian  is 
quite  misconceived,  its  length  being  indicated  as  from  west  to  east ;  that  the  whole 
of  Asia  east,  north,  and  north-east  of  the  Caspian  is  obviously  unknown  to  the 
designer;  and  that  the  Don  is  really  his  limit  on  this  side  of  the  world.  For 
though  an  estuary  is  indicated  in  that  part  of  the  Caspian  shoreland  which  roughly 
answers  to  the  Volga  delta,  there  is  no  hint  of  a  great  river,  and  throughout  the 
eastern  and  central  portions  of  the  present  Russian  empire,  Desliens^  conceptions 
are  far  inferior  to  those  of  Ilerberstein  (1517-1526),  just  as  on  the  Pacific  coast  of 
Asia  his  delineations  are  decidedly  in  arrcar  of  the  knowledge  already  acquired 
by  the  Portuguese.  In  the  north-east  of  North  America,  Desliens'  present  work 
has  a  striking  likeness  to  the  **  Cahot "  map  of  1544,  which  may  be  fairly  supposed 
to  owe  a  great  deal  to  Nicolas  of  Dieppe.  In  the  southern  parts  of  Africa  and 
Asia,  and  along  the  shore-lands  of  Africa,  the  Norman  draughtsman  famishes 
an  excellent  picture  of  the  most  advanced  geographical  knowledge  of  his  time. 

C.  Raymond  Beazley. 

GEOGRArHICAL   TeRMS. 

'Dictionary  of  Goographical  and  Topographical  Terms.*    By  Alexander  Knox,  b.a. 

London :  Stanford.    1904.    Price  15«. 

Readers  of  books  of  foreign  travel  are  constantly  confronted  with  difficulties  in 
regard  to  the  place-names  and  topographical  terms  met  with,  a  right  understanding 
of  which  involves  a  greater  or  less  knowledge  of  a  host  of  out-of-the  way  languages. 
Mr.  Knox*s  book  is  an  attempt  to  remove  such  difficulties,  by  the  definition  of  the 
terms  most  commonly  employed  throughout  the  world  for  geographical  and  topo- 
graphical features,  as  well  as  of  words  in  frequent  occurrence  in  the  composition 
of  such  terms  or  of  place-names.  Its  interest  is  therefore  obvious  at  first  sight, 
andy  though  it  lays  no  claim  to  completeness,  and  will  be  of  use  rather  to  the 
general  than  to  the  scientific  reader,  geographers  may  still  be  grateful  for  the 
amount  of  persevering  labour  bestowed  on  its  compilation,  which  must  have 
inToWed  difficulties  of  no  light  order.    Especial  attention  has  evidently  been 
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giyen  to  the  terms  in  use  in  the  Tarious  African  languages  (Arabic,  Bantu, 
Somaliy  etc.,  eto.)t  hut  the  various  Asiatic  groups  take  likewise  a  prominent 
place.  Chinese  place-names,  formed  as  they  are  almost  entirely  from  words  in 
ordinary  use,  benefit  in  particular  from  such  an  explanation  of  their  com- 
ponent parts,  though  they  at  the  same  time  offer  special  difficulties  from  the 
impossibility  of  discriminating,  with  the  English  alphabet,  between  the  slight 
differences  of  pronunciation  which  inyoWe  entire  differences  of  meaning.  Thus 
what  is  apparently  the  same  term  frequently  appears  with  several  distinct  mean- 
iDgs.  Mr.  Knox  has,  perhaps  wisely,  made  no  definite  choice  between  the  various 
f-ystems  of  transliteration  of  Chinese,  but  repeats  many  of  the  terms  under  the 
different  spellings  in  use  (e.g.  kiang  and  chiang,  chou  and  chau).  It  is,  perhaps,  to 
be  regretted  that  in  such  cases  he  does  not  specify  the  parts  of  the  country  in 
which  the  respective  forms  are  used.  The  many  variants  of  the  first  element  in 
the  name  Sechuan  or  Suchuan  are  not  entered,  though  some  of  them  are  referred 
to  in  the  introduction,  in  which  Prof.  Keane  gives  a  learned  disquisition  on  the 
principal  consonantal  changes  which  occur  in  the  various  groups  of  languages. 
Mr.  Knox  does  not  devote  much  attention  to  precise  definition  of  meaning  fhom 
the  point  of  view  of  physical  geography,  and  though  by  bringing  together  such 
a  vast  number  of  terms  he  has  simplified  the  task  of  future  workers  in  this  field, 
his  book  still  leaves  as  a  desideratum  the  authoritative  list  of  technical  terms  in 
use  in  geography,  the  compilation  of  which  has  for  some  time  been  under  con- 
sideration by  our  Society,  and  has  quite  recently  been  taken  up  in  America  by 
Prof.  Abbe.  Much  less  attention  is  avowedly  given  to  European  than  to  extra- 
European  terms,  and  while  many  of  the  former  are  altogether  missing,  the  defini- 
tions of  others,  e*g,  **  cafion,"  '*  scar,"  "  SchoUenland,'*  etc.,  etc.,  frequently  lack 
scientific  precision  or  completeness.  The  points  of  the  compass  in  different 
languages  might  also  have  received  fuller  attention.  But  in  its  own  special  field 
the  book  will  be  a  useful  work  of  reference  to  the  geographer. 
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THI  BOOISTT. 

Geography  in  Military  Ednoation. — The  iropoi*tanc6  of  a  thorough 
study  of  geography  to  military  officers  lately  received  cordial  recognition 
from  Mr.  Arnold-Foster,  Secretary  for  War,  in  a  speech  which  followed 
the  first  of  a  course  of  lectures  on  "  Military  History  and  Strategy," 
delivered  at  the  University  of  London  by  Colonel  H.  A.  Sawyer  on 
January  IG.  After  expressing  his  wishes  for  the  success  of  the  enter- 
prise inaugurated  on  that  occasion,  and  touching  upon  the  general 
needs  of  the  army  as  regards  education,  he  said  that  he  should  like 
to  see  young  men  come  up  from  the  public  schools  instructed  in  the 
great  science  of  geography.  Now  they  come  up  practically  without 
any  knowledge  whatever  of  one  of  the  sciences  which,  more  than  any 
other,  was  the  reasonable  foundation  for  the  studies  of  an  officer  in  the 
army.  He  hoped  the  reorganization  of  the  army  might  subserve  a  great 
purpose  in  this  matter,  and  that  more  might  be  done  in  the  future 
than  had  been  done  in  the  past  to  encourage  the  study  of  geography. 
At  present  it  was  a^special  subject  in  the  Staff  College,  and  knowledge 
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of  it  was  required  by  the  authorities  at  Sandhurst  and  Woolwioh.  But 
it  had  been  urged  on  him  by  many  competent  authorities  with  whom  he 
was  in  agreement  that  the  War  Office  might  encourage  the  study  of 
geography  in  the  publio  schools  if  a  reasonable  knowledge  of  the  subject 
were  demanded  in  the  preliminary  examinations  for  entrance  to  the  army. 
There  was  an  extraordinary  lack  in  this  country — which  of  all  others 
ought  to  be  well  posted  in  this  branch  of  science — of  a  proper  knowledge 
of  geography.  Such  words  from  one  in  Mr.  Amold-Forster*s  position  are 
a  happy  augury  of  future  success  in  this  direction.  In  connection  with 
this  gratifying  statement,  we  wish  to  state  that  in  the  summary 
of  the  correspondence  in  the  Times,  published  in  the  January  number 
of  the  Journal^  we  had  no  intention  to  endorse  al]  the  charges  made  by 
the  Timei  Military  Correspondent.  With  regard  to  the  Intelligence 
Department,  it  is  pointed  out  that  it  is  not  a  publishing  department, 
and  that  it  is  conceivable  that,  under  certain  circumstances,  the 
publication  of  information  in  the  shape  of  maps  or  otherwise  might 
1)6  indiscreet  and  cause  broach  of  neutrality.  No  reference,  moreover, 
was  made  to  the  excellent  work  done  at  the  Chatham  School  in  training 
for  survey  and  cartograplnoal  work. 

EUBOPE. 

The  Vatna  JokuU,  Iceland. — This  great  snowfield,  the  largest  in  Europe,  was 
crossed  last  summer  for  the  first  time  from  east  to  west  by  Messrs.  T.  S.  Muir  and 
J.  H.  Wigner.  Their  equipment  was  conveyed  on  two  sledges,  and  ski  were  found 
of  great  service,  especially  on  soft  snow.  The  length  of  the  route  was  about  80 
miles,  and  excursions  on  either  hand  from  different  camps  made  up  as  many  more. 
From  FaskrudsQord,  on  the  east  coast,  they  rode  in  five  days  to  a  point  on  the 
noith-eastem  margin  of  the  Jokull,  about  5  miles  south  of  Snaefell.  Here  they 
dismissed  guides  and  ponies,  and,  after  a  week  spent  in  preparations  and  recon- 
Doitring,  they  finally  left  the  northern  margin  on  August  13.  They  proceeded 
in  a  south-westerly  direction,  until  approaching  the  southern  margin,  when  they 
tamed  more  to  the  west  to  avoid  the  outliers  of  the  Oraefa  Jokull.  On  the  22nd 
they  crossed  the  main  watershed  at  a  height  of  about  oOOO  feet  above  sea-level. 
Traversing  the  magnificent  nev^  of  the  Skeitharar  Jokull,  they  reached  on  the  26th 
the  crater  Graenafjall,  situated  on  the  south  face  of  Il&gongur,  the  second  highest 
measured  peak  in  Iceland.  Here  they  remained  encamped  in  a  cave  for  six  days, 
during  which  the  weather  was  extremely  broken.  Higl'mgur,  however,  was  climbed, 
and  the  fine  glacier  lake,  Graenalun,  examined.  On  September  3  they  got  off  the 
J5kull  near  one  of  the  sources  of  the  Djupd.  Two  days  later,  after  encountering 
coDttdcrable  difficulties,  they  found  the  farm  of  Nupstathr,  whence,  having  pro- 
cured guides  and  ponicF,  they  travelled  to  Reykjavik.  On  the  northern  margin 
the  upward  slope  was  very  gentle,  but,  in  the  first  instance,  the  numerous  and 
large  surface  streams,  and  later  the  softness  of  the  snow,  made  the  labour  of  hauling 
the  sledges  very  great.  In  fact,  it  was  only  by  taking  them  on  one  at  a  time  that 
any  progress  at  all  could  be  made.  It  was  only  after  the  first  storm  that  the  now 
snow  made  it  possible  to  take  both  sledges  on  together.  Very  soon  it  was  found 
that  the  best  way  was  to  sleep  during  the  day  and  travel  by  night.  Then,  how- 
ever, fog  proved  a  great  hindrance,  making  steering  extremely  difficult.  The  first 
crevasses  of  any  size  were  met  with  at  the  head  of  the  Breithamerkr  JokuU,  near 
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the  Bouthem  margin.  These  were  threaded  in  8emi<^arknee8y  and  proved  merely 
a  welcome  change  from  the  monotony  of  the  otherwise  featureless  snowfield.  The 
whole  interior  of  the  Jbkull,  indeed,  is  a  vast  plateau  varying  in  height  from  4000 
to  5000  feet  above  sea-level,  unbroken  except  at  the  edges  and  near  the  western 
margin  by  a  single  rock  peak.  During  the  last  two  days  considerable  trouble  was 
caused  by  crevasses,  which  were  long  and  wide,  and  the  route,  therefore,  was  a 
succession  of  zigzags.  The  weather  conditions  were  on  the  whole  as  favourable  as 
could  be  expected.  Two  snow  blizzards  were  experienced,  but  those,  though 
causing  delay  at  the  time,  provided  compensation  in  the  covering  of  new  snow, 
which  afforded  a  better  surface  for  the  sledges.  The  highest  temperature  recorded 
was  38^*8,  and  the  lowest  22^-3,  the  average  being  about  30°.  The  prevalence  of 
fog  and  the  ceaseless  winds,  as  well  as  the  marked  general  humidity  of  the  air,  made 
the  cold  seem  much  greater  than  it  really  was.  As  Messrs.  Muir  and  Wigner  were 
alone,  and  so  had  to  do  all  the  mere  manual  labour,  small  leisure  remained  for 
purely  scientific  observation.  However,  a  large  number  of  photographs  were  taken, 
and  a  meteorological  record  kept.  With  the  aid  of  pocket-sextant,  compass,  and 
sledge  odometer  (the  latter  being  tested  in  all  conditions  of  snow),  a  fairly  accurate 
route  survey  was  made  out.  The  standard  map  by  Thoroddsen,  which  has  deservedly 
received  high  praise  as  regards  the  rest  of  the  island,  could  not  be  expected  to  be 
accurate  in  respect  to  the  Yatna  J5kull.  It  is  impossible  here  to  enter  into  details, 
but  numerous  important  discrepancies  were  observed,  not  only,  as  was  natural,  in 
the  unknown  northern  region,  but  in  the  more  frequented  southern  district.  Last 
summer  the  southern  margin  was  surveyed  by  a  Danish  staff,  but  the  northern 
and  western  margins  would  well  repay  careful  and  systematic  examination,  both 
from  a  geographical  and  a  geological  standpoint,  and  especially  with  a  view  to 
studying  the  remarkable  volcanic  and  glacier  phenomena. 

Age  and  Origin  of  the  Wurm  See,  Bavaria.— The  origin  of  this  lake 

(called  also  the  Stamberger  See)  has  been  attributed  by  Penck  to  glacial  erosion, 
a  view  which  has  found  an  opponent  in  Dr.  W.  Ule,  of  Halle- am- Saale.  In  bis 
work,  noticed  in  the  Journal  a  little  time  back  (vol.  19,  p.  381),  Dr.  Ule  gave  reasons 
for  doubting  Penck's  conclusions,  and  he  now  claims  (Zeitschri/t  of  the  Berlin 
Geographical  Society,  1904,  No.  9)  to  have  found  further  reason  for  holding  that 
the  lake-basin  has  not  been  formed  by  ice.  It  consists  in  the  discovery  of  further 
evidence  of  the  existence  of  an  old  delta  covered  over  with  morainic  matter  at  the 
southern  end  of  the  lake,  which  would  show  that  a  lake  must  have  existed  here 
before  the  last  glacial  period.  This  fact  would  also  eliminate  the  difficulty  of  finding 
a  stream  capable  of  having  formed  the  delta,  the  old  hydrographical  system 
having  been  greatly  changed  during  the  last  advance  of  the  ice.  Dr.  Ule  also 
holds  that  it  is  unnecessary  to  account  for  the  existing  hydrographical  conditions 
in  this  region  by  supposing  (as  has  been  done)  a  post-glacial  movement  of  the 
crust,  which,  he  says,  is  rendered  improbable  by  the  fact  that  the  delta  alluded  to 
appears  to  have  suffered  no  disturbance.  He  concludes  by  sketching  the  probable 
mode  of  origin  of  the  lake-basin  by  river-erosion  during  an  early  inter-glacial  period, 
followed  by  deposition  of  material  in  the  form  of  a  dam  during  a  subsequent 
advance  of  the  ice. 

ASIA. 

The  Jammn  Coalfields. — A  comprehensive  report,  by  Mr.  K.  K.  Simpson,  on 
the  Jammu  coalfields  of  North-West  India,  appears  in  the  Memoirs  of  the  Geological 
Survey  of  India,  vol.  82,  part  4.  The  feasibility  of  exploring  the  coal-bearing  beds 
in  the  Jammu  hills  had  been  for  some  years  past  under  consideration,  and  the 
question  was  recently  accentuated  through  the  revival  of  the  project  of  a  railway  to 
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eoDiiect  Jammu  and  Srmagar  cities.  The  coal-beds  lie  between  33^  and  33®  11'  N. 
tod  74^  35'  and  75^  13'  E.,  in  Jammu  State,  and  within  35  miles  of  the  Jammu- 
Pim]ab  boundary.  Ladda,  the  south-easternmost  of  the  coalfields,  lies  21  miles 
nortli-fiorth-east  of  Jammu  city,  the  nearest  point  on  the  North-West  railway. 
The  strike  of  the  coal-bearing  rocks  cuts  obliquely  across  the  hill  ranges  between 
3000  and  9000  feet,  with  a  general  east-to-west  tiend,  and  the  coal  outcrops  are,  as 
a  rule^  found  in  or  near  the  stream-beds.  The  only  made  road  in  Jammu  state,  44 
miles  long,  between  Jammu  and  Udhampur,  passes  within  7  miles  of  the  prospecting 
driTes  in  Jungle  gully.  Mr.  Simpson's  investigation,  carried  out  between  March 
and  May,  1903,  was  not  the  first  that  had  been  made,  the  region  having 
been  the  subject  of  a  cote  in  the  Records  of  the  Survey  (vol.  9,  part  2).  In  1901 
a  Pablio  Wcwks  officer  instituted  prospecting  operations,  since  continued  under  his 
supervision,  in  Ladda  coalfields,  and  different  parts  of  the  region  have  also  been 
explored  by  others.  The  only  two  coalfields  possibly  workable  at  a  profit  are, 
Mr.  Simpson  concludes,  the  Ladda  slope,  approached  through  Tikri  and  Mutal ;  and 
the  Anji  valley,  approached  through  Iliassi.  Of  these  two,  the  former  has  the 
advantage  that  the  cost  of  transport  thence  to  the  Tawi  would  be  over  40  per 
cent,  cheaper  than  from  the  latter.  The  output  of  Ladda  collieries,  Mr.  Simpson 
would,  everything  considered,  rate  as  low  as  50,000  tons  per  annum,  and  he 
calculates  that  the  coal  carried  thence  by  a  2- feet  G-inch  gauge  railway  would  sell  at 
Wuzirabad  at  a  loss  per  ton  of  K3  2a. — an  annual  loss  of  48  per  cent,  on  a  capital 
of  35  lakhs ;  or,  if  the  line  were  worked  by  bullock  traction,  of  rather  less  than 
Rl — an  annual  loss  of  4  per  cent,  on  a  capital  of  12}  lakhs.  The  Anji  valley  coal 
would,  he  thinks,  involve  still  greater  loss  per  cent,  on  the  necessary  outlay, 
whether  an  independent  line  were  constructed  or  merely  a  branch  joining  the 
proposed  Jammu-Kashmir  line  at  Talwara.  The  working  of  the  Jammu  coal- 
fields he  therefore  considers  to  be,  in  present  circumstances,  a  proposition  not 
commercially  sound. 

Winter  Jonmey  in  Western  Sechnan. — M.  Bons  d'Anty,  French  consul 

at  Ghengtu,  briefly  describes  in  La  Qrof/raphie  (vol.  10,  p.  317)  a  winter  visit  to 
Mount  Omi  and  the  borders  of  the  independent  Lolo  country,  made  in  company 
with  Dr.  Legendre,  M.  Philippe  Berthelot  (son  of  the  well-known  scientist),  and  the 
wife  of  the  latter.  The  routes  do  not  appear  to  have  led  over  any  ground  not  pre- 
vioQsly  trodden  by  Baber,  Little,  etc.,  but  it  is  claimed  that  the  ascent  of  Omi  had  not 
previously  been  made  by  a  European,  certainly  not  by  a  lady,  in  winter.  The  upper 
half  of  the  mountain  was  buried  in  thick  snow,  with  a  frozen  surface,  and  only  the 
use  of  straw  sandals  enabled  the  travellers  to  keep  their  footing.  Only  Tibetan 
pilgrims  were  met  with  on  the  mountain,  the  winter  being  the  season  expressly 
chosen  by  them  for  their  pilgrimage  to  Sechuan.  A  visit  was  afterwards  paid  to  a 
Lolo  village  on  the  right  (south)  bank  of  the  Tung-ho,  where  these  people  were 
found  to  retain  all  their  primitive  characteristics,  and  impressed  the  travellers  with 
th«r  frank  and  hospitable  disposition.  M.  d'Anty  says  that  the  proper  translation 
of  the  name  applied  to  themselves  by  the  Black  Lolos  is  "brown  hairs,'*  not 
"  blade  bones,"  as  it  was  given  by  Baber.  These  are  the  true  Lolos,  men  of  very 
fine  physique,  while  the  race  of  small  stature  mingled,  and  often  confused,  with 
them,  seems  to  represent  the  oldest  ethnic  element  of  Indo-China. 

Kiftn-Chan. — An  article  by  Dr.  Berensmann,  appearing  in  the  Zeitschrift  fur 
Kolanialpoliiik  (Heft  8,  Jahrg.  vi.),  embodies  much  information,  practical  and 
Boientifio,  about  Eiau-Cbau  and  Shantung  generally.  The  mean  yearly  temperature 
of  Tsing-Tau  is  shown  to  be  nearly  the  same  as  that  of  Bordeaux.  The  difference, 
however,  between  the  monthly  means  of  the  coldest  and  the  warmest  month,  59^ 
Fahr.  at  Bordeaux,  was  at  Tsing-Tau,  in  1898-99,  75°,  and  in  1899-1900,  84®.    In 
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1898-99,  Kiaa-Chau  territory  had  but  teo,  in  1899-1900,  eighteen  snowy  days.  In 
1898-99  there  were  but  three  days  of  ioe,  all  in  the  month  of  January ;  and  even  in  the 
severe  winter  of  1899-1900  but  twenty-four  days  of  ice,  twenty  of  them  in  January* 
Kiau-Chau  bay  is  therefore  never  frozen,  though  in  the  severe  January  of  1900 
drift-ice  formed  on  the  shallows  and  at  the  edge,  partially  and  temporarily  inter- 
rupting junk  communication.  Altitude  and  climatic  conditions  are  comparatively 
favourable,  and  in  any  case  better  than  at  Ghifu.  On  the  whole  Chinese  coast 
Tsing-Tau  is  considered  the  most  favourably  situated,  both  as  a  watering-pltce  and 
a  sanatorium,  and  its  visitors  from  Shanghai,  Hong  Kong,  etc.,  have  lately  shown 
a  great  increase.  Thanks  to  costly  waterworks,  the  drinking-water  is  now  un- 
exceptionable. Measures  of  a  thorough  kind  h^ve  been  taken  to  cope  with  fever,' 
cholera,  leprosy,  etc.,  and  the  newly  opened  hospital  has  already  done  much  good 
work.  The  mountain-tops  have,  during  the  past  few  centuries,  been  denuded  of 
wood  and  grass  for  purposes  of  combustion ;  what  timber  there  is  is  mostly  stunted, 
pine,  3  to  6  feet  high,  and  ooly  on  sites  unsuitable  for  tillage,  in  burial-places  and 
temple  groves,  are  there  foliage  trees,  but  these  are  often  of  splendid  development. 
The  want  of  timber  is  a  drawback  to  the  working  of  coal-seams.  In  German 
territory  a  wide  area  has  been  laid  out  in  plantations  and  green  crops — over  2000 
acres  in  the  vicinity  of  Tsing-Tau  alone.  For  afforestation  the  denuded  mountains 
need  first  to  be  supplied  with  soil.  With  the  extension  of  the  forest,  birds  are 
increasing  in  numbers  and  number  of  species.  Tbongh  not  one  of  the  over, 
populated  parts  of  Shantung,  Kiau-Chau  has  an  estimated  population  of  85,000,  or 
486  to  the  square  mile.  The  non-Chinese  population  lives  with  few  exceptions  in 
Tsing-Tau,  where,  in  September,  1903,  there  were  928  Europeans  (180  women)  and 
28,144  Chinese  (1694  women)  against  688  Europeans  and  14,905  Chinese  in  1902. 
In  the  same  period,  Japanese  settlers  had  increased  from  79  to  108.  The  Chinese  of 
Shantung  are  men  of  strong  physique,  tall  and  manly  build,  healthy  complexion 
and  intelligent  expression,  while  the  Chinese  merchant  is  of  "  absolute  trustworthi- 
ness in  trading  transactions."  Many  have  picked  up  a  knowledge  of  German. 
The  capabilities  of  the  province  as  regards  agriculture,  cattle-rearing,  industry, 
mining,  etc.,  are  discussed  in  detail. 

AFRICA. 

Sorvey  of  the  Anglo -Oennan  Boundary  in  East  AMoa.— Lieut. -Colonel 

G.  E.  Smith,  r.e.,  who  is  now  engaged  as  commissioner  in  laying  down  the 
Anglo.German  boundary  of  the  British  East  African  Protectorate  between  Lake 
Victoria  and  Mount  Kilimanjaro,  has  accomplished  about  half  his  work,  and 
expects  to  be  back  in  England  in  May  or  June  next.  Writing  from  Nairobi 
on  November  22  last,  he  gives  the  following  particulars  of  his  expedition :  ^^  In  the 
first  place,  it  was  necessary  to  transfer  the  longitude  from  Eisumu,  the  railway 
terminus  on  Lake  Victoria,  to  the  commencement  of  the  boundary,  which  involved 
80  miles  of  triangulation,  besides  that  of  the  actual  boundary,  which  is  about  230 
miles  in  'length.  The  country  between  the  lake  and  Kilimanjaro  is  very  little 
known.  Various  travellers  have  crossed  it  by  the  Kift-valley,  but  no  one  has  gone 
right  along  it.  Burnham's  journey  from  Nairobi  to  the  lake  came  nearest  to  it,  and 
Neumann  has,  I  think,  crossed  from  Nguruman,  on  the  big  Natron  swamp,  to  the 
lake.*    This  country  we  found  inhabited  for  the  first  80  miles  or  so,  but  sparcely. 

*  Neumann's  route  led  north  some  60  milen  from  Nguruman,  before  striking  west 
for  the  lake.  Another  German  traveller  who  has  traversed  this  region  is  Colonel  von 
Trotha,  who  in  1896  crossed  from  Nguruman  to  Mori  bay,  on  the  Victoria  lake  (Journal, 
vol.  9,  p.  90). 
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Bj  thai  time  we  hid  risen  some  6000  feet  aboTe  sea-leyel,  and  had  reached  an 
txeeUent  dimate,  with  fine  open  graes  country — some  brush,  but  not  Teiy  much. 
Then  we  descended  the  Isowria  escarpment,  which  Bumham  has  named  the 
'Baealt  eacarpment,'  but  I  am  doubtful  whether  the  rock  there  is  really  basalt. 
This  escarpment  runs  north-east  and  south-west,  and  forms  the  western  wall  of 
the  Ngiare  Dabash,  or,  as  it  is  called  when  it  has  crossed  the  frontier  and  fiows 
westwardB  to  the  lake  in  German  territory,  the  Mava  riyer.  The  Dabash  is  a 
fine  liTer — ^in  the  dry  season  fordable  iu  places,  and  some  70  yards  broad,  but 
▼ery  much  larger  in  the  rains.  Leaving  the  Dabasb,  you  have  a  long  rise, 
dlTeraified  with  considerable  hills,  until  you  reach  the  neighbourhood  of  the 
Rift-yalley.  The  descent  from  the  water-parting  (altitude  some  7000  feet)  is  at 
first  gentle,  and  here  also  considerable  hills  break  up  the  country  and  afford  good 
streams.  You  reach  the  escarpment  itself  somewhat  suddenly,  and  equally 
suddenly  the  country  chaoges  from  open  grass-country,  with  patches  of  forest,  tu 
dense  forest  clothing  the  upper  slopes  of  the  escarpment,  which  drops  with 
remarkable  abruptness  some  3000  feet  to  the  very  level  floor  of  the  Rift-valley. 
Nearly  the  whole  of  the  country  described  is  well  watered  and  affords  excellent 
grazing.  The  formation  is  mostly  a  hard  crystalline  lava,  but  iu  places  sandstone 
and  slate  appear.  ReefiB  of  quartz  arc  frequently  met  with,  and  quartzite  is 
common.  In  places  this  is  of  a  pure  white,  and  glistens  like  snow  in  the  sun.  So 
hi  no  gold  has  been  found  in  this  part.  Grame  has  been  very  plentiful.  Topi  has 
been  by  hi  the  commoneet  antelope,  ranging  from  the  lake  to  the  divide  before  the 
descent  into  the  Rift-valley.  Impalla,  zebra,  and  Jackson's  hartebeest  are  found 
all  over  this  country.  The  roan  antelope  occurs  in  the  neighbourhood  of  the 
Ngare  Dabash,  and  gnu  ([  am  afraid  I  cannot  say  of  what  species)  from  the  Dabash 
to  the  Rift-valley.  The  oribi  is  common  at  first,  but  appears  to  cease  east 
of  the  Dabash.  The  wart-hog  is  numerous  nearly  all  the  way  along.  Rhinoceros 
are  to  be  found,  but  judging  from  the  fact  that  I  have  seen  none,  and  that  only  one 
has  been  shot,  they  cannot  be  very  numerous.  Elephant's  tracks  I  have  noticed 
occasionally,  but  I  doubt  whether  they  are  ever  numerous  hereabouts.  Thomson's 
gazelle  I  first  saw  near  the  Dabash,  and  they  have  been  frequently  shot  right  up  to 
and  in  the  Rift-valley.  Grant's  gazelle  I  first  saw  on  the  divide  near  the  Uift- 
▼allay.  I  do  not  think  they  extend  further  west  than  that ;  thence  they  become 
common.  I  have  seen  what  I  take  to  be  the  gerenuk  near  the  frontier  in  the  Rift- 
valley,  but  as  I  have  not  got  a  specimen  and  know  the  animal  only  by  description, 
I  am  uncertain  about  it.  Oryx  (I  think  0.  Callotis)  I  first  saw  in  the  Rift-valley. 
1  have  a  specimen,  so  that  I  shall  know  for  certain  when  at  home  what  it  is.  The 
cUnd  is  found  here,  but  is  not  common ;  a  largish  herd  of  twenty  or  thirty  was  seen 
about  70  miles  west  of  the  Rift-valley.  Buffalo  are  said  to  be  frequent,  but  ho  far 
only  three  have  been  seen  and  none  shot.  Giraffe  I  first  saw  when  nearing  the 
Rift-valley,  and  again  when  I  entered  it." 

The  Olaoial  Features  of  Kilimai^ arc— Prof.  C.  Ublig,  whose  recent  in- 
vestigations on  the  shores  of  the  Victoria  Nyanza  we  lately  referred  to,  has 
described  before  the  Berlin  Geographical  Sacicty  his  ascent  of  Kilimanjaro  towards 
the  end  of  1901,  and  his  study  of  the  glacial  features  of  the  groat  mountain  {Zvit- 
Bchri/tf  No.  9, 1904).  The  impcr  is  illustrated  by  a  striking  series  of  photographs, 
and  forms  a  useful  supplement  to  the  work  of  Dr.  Hans  Meyer.  The  first  ascent 
of  Kibo  was  made  from  the  east  by  the  route  followed  by  various  previous  travellers, 
and  thus  permitted  a  comparison  of  the  conditions  with  those  obdorved  by  them. 
At  the  sleeping-place  at  4G90  metres  (15,400  feet),  where  snow  had  been  met  with 
bj  his  predecessors,  no  trace  of  it  was  seen  by  Dr.  Uhlig,  and  it  did  not  begin  until 
■ome  600  metres  higher.    At  5600  metres  (18,400  feet)  the  snow  took  the  form  of 
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regular  ^nieve  peQiteDte,**  exactly  analogous  to  the  formation  so  designated  in  the 
Andes,  thongh  on  a  much  smaller  scale.  It  had  not  been  previously  obseryed  on 
Kilimanjaro.  Dr.  Uhlig  calls  attention  to  the  difference  between  true  *'  nieve  peni- 
tente  "  and  the  **  karren  "-like  forms  of  glacier-ice,  though  he  dlows  that  both  have 
their  origin  in  the  powerful  action  of  the  sun  and  the  approximately  vertical  direction 
of  its  rays  under  the  equator.  The  action  of  the  wind  in  creating  wave-like  surfaces 
has  much  influence  in  the  case  of  the  *'  nieve."  The  final  ascent  to  the  crater  was 
found  exceedingly  fatiguing,  owing  to  the  rarity  of  the  air  and  the  loose  nature  of 
the  sarface.  In  the  crater  the  accumulation  of  snow  and  ice  seemed  distinctly 
greater  than  at  the  time  of  Dr.  Meyer's  visit  in  1898,  although  the  time  of  year 
(the  dry  season)  would  have  rendered  the  converse  more  likely,  and  there  were  no 
signs  of  recent  snowfall.  Dr.  Uhlig  considered  that  a  period  of  greater  rainfall  had, 
perhaps,  set  in  in  East  Africa,  though  it  appears  that,  on  revisiting  the  mountain 
last  year,  he  noticed  a  marked  diminution  in  the  amount  of  snow  in  spite  of 
an  unusually  rainy  season.  The  photographs  give  a  good  idea  of  the  character  of 
the  ice  within  the  crater,  which  in  places  took  the  form  of  vertical  needles.  Dr. 
Uhlig  afterwards  visited  the  glaciers  on  the  south  side  of  the  mountain.  He  was 
struck  by  the  difference  between  these  glaciers  and  those  of  the  temperature  zone, 
a  fact  due,  however,  rather  to  the  volcanic  nature  and  consequent  form  of  the 
mountain  than  to  the  latitude.  The  Kibo  glaciers  are  not  hemmed  in  by  steep 
slopes,  but  are  able  to  spread  out  laterally  as  they  descend,  and  so  lack  well-defined 
snouts.  The  gathering  ground  is,  of  course,  comparatively  small,  and  Dr.  Uhlig 
was  surprised  at  the  number  of  glaciers  to  which  the  n^v^  in  the  crater  can  give 
rise.  In  the  ice  of  the  Van  der  Decken  and  Heim  glaciers  he  observed  distinct 
blue  foliation,  and  he  found  support  for  the  idea  that  this  is  due  to  the  original 
stratification  of  the  n6ve.  The  southern  glaciers  visited  (one  of  which — the  Richter 
glacier— has  to  be  added  to  the  list  of  those  previously  known)  possess  a  common 
terminal  moraine,  the  water  finding  its  way  through  by  percolation.  This  moraine 
falls  some  350  feet  towards  the  west,  a  fact  which  agrees  with  the  greater  extent  of 
glaciation  noted  by  Dr.  Meyer  in  this  direction.  There  were  signs  of  a  more  or  less 
recent  retreat  of  the  ice  on  this  side  of  the  mountain. 

Ancient  Coast-lines  in  Algeria. — Among  the  many  localities  where  past 
changes  in  the  relative  level  of  land  and  sea  within  the  Mediterranean  basin  can 
be  distinctly  traced,  is  the  coast  of  the  Sahel  in  Algeria,  where  the  evidence  of 
such  changes  has  been  carefully  studied  by  General  de  Lamothe,  some  of  whose 
conclusions  are  summarized  in  a  note  in  the  Comptes  Rendus  of  the  Paris  Academy 
of  Sciences  for  December  26  last.  M.  de  Lamothe  has  proved  the  existence  of 
seven  old  shore-lines,  at  levels  varying  from  17  to  320  metres  (561  to  1050  feet), 
while  there  are  traces  of  one  still  older,  at  a  level  of  350  metres  (1150  feet).  The 
320-metre  line  seems  to  date  from  the  early  Pliocene,  since  which  the  coast-line 
has  experienced  a  series  of  negative  movements,  which  have  lowered  it  progres- 
sively to  its  present  level ;  and  the  fact  that  the  successive  levels  agree  with  those 
established  at  other  points  on  the  Algerian  coast  shows  that  the  successive  shore* 
lines  have  rested  on  parallel  surfEices.  There  are  indications  (e.g,  the  fact  that  a 
formation  with  remains  of  fluvio-lacustrine  origin  is  seen  to  plunge  beneath  the 
sea)  that  the  movement  subsequent  to  the  15-metre  level  lowered  the  shore-line 
hclow  its  present  level,  and  was  followed  by  a  positive  movement.  M.  de  Lamothe 
draws  the  following  general  conclusions,  which  are  of  considerable  interest  to 
students  of  the  past  geography  of  the  Earth's  surface  :  (1)  That  the  regularity  of 
the  shore-lines  and  their  agreement  in  altitude  along  the  whole  Algerian  coast 
are  an  indication  that  during  the  Upper  Pliocene  and  the  Pleistocene,  the  Medlter^ 
ranean  was  without  tides ;  (2)  that  the  arrangement  of  the  ancient  dunes  and  the 
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itrike  of  tbelr  Bcrata  seem  to  show  that  the  direotion  of  the  curreats  and  pre?ailiDg 
winds  has  not  materially  changed  since  the  Upper  Pliocene ;  (3)  that  these  hctB 
can  hardly  be  reconciled  with  the  various  hypotheses  based  on  supposed  periodic 
or  aoddental  displacements  of  the  axis  of  the  Earth. 

Kemorial  to  Clapperton  in  Bokoto. — Major  J.  A.  Burden,  who  has  returned 
to  his  poet  as  resident  of  the  Sokoto  proyince,  Nigeria,  has  taken  out  with  him  a 
memorial  tablet,  prepared  at  his  own  expense,  which  will  be  placed  on  the  Court 
Boom  at  Sokoto,  erected  by  him  in  1903.  The  tablet  has  the  following  inscrip- 
tion :  **  In  memory  of  Hugh  Clapperton,  Commander  b.k.,  the  first  European  to 
Tirit  Sokoto,  March  16,  1824.  He  died  there  April  13,  1827,  and  was  boned 
at  JungerL"  It  may  be  of  interest  to  recall  that  the  first  European  visitors  to 
Timbuktu  were  recently  commemorated  in  a  similar  way  by  the  French  authorities, 
tablets  being  afiBxed  to  the  houses  in  which  they  had  resided  (Journal^  vol.  S8, 
p.  266). 

BninB  of  the  Bonghai  Capital  of  Enkiya. — The  Bevue  Colonidle  issued 
by  the  French  Colonial  Office  contains,  in  the  number  for  September— October,  1904, 
the  announcement  of  the  discovery  by  Lieut.  Desplagnes  of  the  site  of  Kukiya, 
the  old  capital  of  the  Songhai  empire,  as  to  the  position  of  which  much  difference 
of  opinion  has  prevailed.  From  a  passage  in  the  Tarikh  es  Soudan  there  was 
reason  to  suppose  that  Kukiya,  which  was  the  capital  of  the  empire  previous  to  the 
ostaUishment  of  the  Askias  at  Qao,  lay  at  no  great  distance  from  the  latter,  and 
this  has,  in  fact,  proved  to  be  the  case.  The  ruins  lie  on  the  east  bank  of  the 
Niger,  about  95  miles  south  of  Gao,  opposite  the  small  island  on  which  is  the 
village  of  Bentia  (Binting  of  Barth),  called  also  even  now  Kotia-Kokia.  The  chief 
of  this  village  is  generally  acknowledged  to  be  a  descendant  of  the  Aksias,  and 
in  showing  the  ruins  to  the  French  officer  he  pointed  out  numerous  Arabic 
inscriptions  as  the  epitaphs  of  his  ancestors,  mentioning  also  various  localities 
fiimous  in  the  history  of  the  Aksias  as  placed  in  the  same  neighbourhood.  Apart 
from  the  tombstones,  which  still  remain  standing,  the  only  trace  of  the  old  capital 
ooDsists  in  shapeless  moundp,  strewn  with  fragments  of  pottery,  etc.  Lieut. 
Desplagnes  points  out  the  importance  of  the  position  of  the  old  city,  at  the  bead 
of  the  navigable  section  of  the  middle  Niger,  at  a  point  where  the  river,  with  its 
many  islands  surrounded  by  foaming  rapids,  afibrded  a  fit  cradle  for  the  hardy 
Sounders  of  the  Songhai  empire. 

The  Fulani  Emirates  of  Nigeria:  Erratnm.^An  unfortunate  printer's 

error  has  reversed  the  sense  obviously  intended  by  Major  Burdon  to  be  conveyed 
in  an  allusion,  in  his  recent  paper,  to  the  native  races  of  Northern  Nigeria.  On 
p.  637  of  the  December  number,  line  3,  **  applicable "  should,  of  course,  read 
**  tnapplicable." 

AXEBIOA. 

Hanging  Valleys  in  Central  New  York,  and  Supposed  Olacial  Ero- 
sion*— ^Tbe  position  of  those  who  decline  to  accept  the  supposed  evidences  of 
powerful  erosion  by  ice  is  certainly  not  weakened  as  time  goes  on.  Some  weighty 
aignments  against  the  glacial  erosion  theory  have  been  put  forward  in  the  case  of 
a  special  region  in  the  United  States — that  of  the  Finger  lake  valleys  of  Central 
New  York — by  Prof.  K.  S.  Tarr,  in  a  paper  printed  in  the  American  Qeologist  for 
May  of  last  year,  a  reprint  of  which  has  lately  reached  us.  Prof.  TarPs  contribu- 
tion to  the  discrediting  of  the  theory  is  all  the  more  noteworthy  from  the  fact 
that  in  an  earlier  paper  on  the  same  region  he  had  himself  accepted  glacial  erosion 
as  the  agent  to  which  the  present  deepened  form  of  the  valleys  was  due,  but  has 
been  now  led  to  the  opposite  conclusion  by  the  irresistible  logic  of  facts  brought 
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to  light  by  further  study.  The  mun  morphological  features  of  the  neighbourhood 
of  the  Cayuga  and  Seneca  lakes  are  as  follows:  The  principal  valleys  form  deep 
trenches  (partly  occupied  by  the  lakes),  while  most  of  the  side  valleys  that  debouch 
into  them  are  of  an  upland  character,  and  have  reached  the  stage  of  maturity. 
But  on  approaching  the  main  valleys,  the  gradual  slope  of  their  floors  comes  to  an 
end,  and  gives  place  to  a  steep  gradient,  while  the  streams  have  (since  the  glacial 
epoch)  cut  picturesque  gorges  through  a  zone  of  rock,  which  presents  an  otherwise 
uninterrupted  fall  to  the  main  valley.  The  gorges  occasionally  widen  out,  owing 
to  the  presence  of  older  buried  gorges  of  pre-glacial  age.  These  facts  show  that 
the  upland  valleys  have  their  floors  at  a  considerable  elevation  above  the  level  of 
the  lakes,  and  may  be  termed  **  banging  **  valleys.  Prof.^Tarr  gives  many  reasons 
for  doubting  the  view  that  the  main  valleys  have  been  "  over-deepened  **  by  ice, 
the  principal  being  that  the  supposed  ice-eroded  valleys  have  the  cross-section  of 
gorges ;  that  their  sides  show  many  angular  precipitous  clifis  below  the  hanging- 
valley  level,  with  other  features  which  should  have  been  removed  by  the  supposed 
ic€-erosion ;  and  that  the  observed  facts  limit  such  erosion  in  time  to  periods  when 
its  depth,  and  hence  its  eJTectiveness,  would  be  diminished.  Prof.  Tarr  shows  that 
the  existing  facts  can  be  well  accounted  for  on  the  hypothesis  of  rejuvenation,  due 
to  an  elevation  and  tilting  of  the  main  valleys. 

The  Louisiana  Purohase. — In  the  case  of  a  successful  colonial  venture,  it  is 

notable  bow  soon  the  question  of  the  "  hinterland  "  becomes  of  capital  importance, 

and  how  any  attempt  on  the  part  of  foreign  powers  to  go  behind  its  actual  limits 

is  acutely  resented.    The  settlement  is  naturally  founded  at  the  coast,  whence  is 

communication  with  the  motherland  and  the  world  at  large.  But  the  worth  of  the 

coastal  settlement  is  the  worth  of  the  hinterland  it  taps,  and  the  progress  of  the 

coastal  settle QQent  keeps  pace  with  the  recession  of  the  inland  boundary.    In 

ancient  times  Massilia,  and  the  neighbouring  coastal  colonies  planted  by  it,  implied 

a  domain  extending  indefinitely  backwards  into  Qaul  and  Spain.    In  our  own  days 

the  whole  history  of  the  recent  partition  of  Africa  has  been  one  of  the  acquisition 

of  hinterlknds.     The  hinterland,  however,  far  and  away  the  most  magnificent  and 

valuable  known  in  history  has  been  the  prize  of  the  American  states.    To  make 

sure  of  the  hinterland  from  the  AUeghanies  to  the  Mississippi,  the  colonials, 

fighting  along  with  the  home  British,  ejected  the  French  (1755--62).    But  neither 

could  the  Mississippi  be  a  definite  boundary,  but  only  a  base  for  a  further  advance 

west.    The  United  States,  of  the  dimensions  they  have  finally  assumed,  are  due  to 

the  Louisiana  Purchase,  the  centenary  of  which  was  celebrated  last  summer  at 

St.  Lows.    The  geography  of  this  larger  half  is  described  from  various  points  of 

view  in  Journal  of  Geography,  Special  No.  (vol.  3,  No.  6).    The  opening  article, 

from  the  pen  of  Prof.  Brigham,  gives  an  instructive  appreciation  of  the  geographical 

importance  of  the  purchase.    Prof.  Brigham  shows  by  analogy  that  the  central 

artery  of  the  Mississippi  could  never  have  formed  a  boundary,  as  some  have 

imagined,  between  two  independent  states,  but  was  bound  sooner  or  later  to  serve 

as  a  bond  of  union  between  the  lands  on  either  side.    The  purchase  likewise  gave 

the  States  the  Pacific  coast,  and  with  it  the  gateways  that  lead  out  to  Alaska,  to 

Hawaii,  to  Manila,  China,  and  Japan.    As  to  whether  the  purchase  was  worth  its 

price,  only  a  figure  or  two  can  here  be  quoted.      The  wheat  production  of  the 

Louisiana  tract  alone  in  1900  was  more  than  half  that  of  all  the  United  States. 

Its  com  crop  that  year  amounted  to  48  per  cent,  of  the  total,  the  two  grains  within 

the  area  reaching  a  value  of  $464,000,000.    This  says  nothing  of  oats,  barley,  rye, 

potatoes,  hay,  and  cotton.    In  1900  the  purchase  area  raised  more  than  one-third 

of  the  wool  of  the  United  States ;  add  sugar  and  live-stock  products,  and  the  census 

shows  that  one  per  cent,  of  the  farm  produce  for  1900  alone  covered  the  whole 
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price  paid  to  Fnmoe  for  Louirians.  The  fabjepts  treated  in  the  monograph  include 
forfaoq  and .  climate,  explorations,  present  industries,  irrigation,  geo^phical 
flnflneocei  in  the  deyetopinent'of  St.  Louis,  and  sevisrai  othen. 

FOMA  BMIOn. 

Obianrationfl  on  tbo  Bast  Coast  of  Oreenlandr— The.expedition  of  Holm 

in  18|Bj^-^  made  known  the  topography  of  the  east  coast  of  Greenland,  from  Gape 
Vuttwell  to  66^  N.  lat<^  and  the  Ryder  Expedition,  1891-92,  explored  the  neighs 
honrhood  of  Sooresby  sound.    With  the  view  of  Joining  up  the  work  in  these 
two  regionBy  the  Garlsberg  Fund  sept  expeditions  under  Lieut.  G.  C.  Amdrup^  in 
1898*99  and  in  1900,  to  explore  the  intermediate  coastal  strip.    The  first  expe- 
^tion  made  its  winter  quarters  at  Tasiusak,  in  the  Angsmagsalik  district,  and  the 
reootdfl  of  the  ohservations  made,  with  analyses  and  discussions,  have  heen  pub- 
lished by  the  Danish  Commission  for  the  geographical  and  geological  exploration 
of  Greenland.     The  report  deals  first  with  determinations  of  position.     Lieut, 
Amdmp  fixes  the  observing  station  at  Tasiusak,  65"^  36'  40"  N.  lat.  and  37^ 
33'  26"  W.  long.    The  second  paper  in  the  report,  by  Mr.  Y.  Willaume-Jantzen, 
discusses  the  meteorological  observations.   These  extend  over  the  periods  November 
1, 1898,  to  February  22, 1899,  and  March  23  to  May  16,  1899,  and  are  of  great 
Value  and  interest,  especially  in  relation  to  the  passage  of  cyclones  northwards 
between  Gk^enland  and  Iceland,  and  to  the  Foehn  phenomena  of  the  refdon. 
Lieut.  Bavn  contributes  a  paper  on  observations  of  the  aurora,  and  Mr.  V.  Hjort 
discusses  those  of  terrestrial  magnetism. 

XATHXIIATICAL  AND  PHT8I0AL  GEOOBAPHT. 

A  Scheme  for  the  Comparison  of  Climates.— Mr.  W.  F.  Tyler,  looking 

upon  climate  as  the  effect  of  meteorological  conditions  on  human  sensation,  points 
put  that  of  all  the  factors  temperature  and  humidity  are  incomparably  the  most 
important.  With  a  dry  bulb  at  77^  Fahr.  and  a  wet  bulb  at  76^,  the  climatic 
conditions,  as  far  as  Mr.  Tyler's  sensations  are  concerned,  are  similar  to  those 
experienced  with  a  dry  bulb  at  90^  and  a  wet  bulb  at  79^.  He  seeks  for  a  measure 
of  this  joint  temperature  and  humidity  effect,  which  he  terms  "hyther,**  so  as  to 
be  able  to  classify  climates  more  precisely  than  by  such  terms  as  '*  bracing  "  and 
**  relaxing.**  He  would  seek  a  sensation-scale  for  hyther  similar  to  the  Beaufort 
wind-soale.  To  obtain  such  a  scale,  he  called  the  hottest,  dampest,  most  enervating 
day  in  Shanghai  10 ;  while  zero  was  a  brisk,  warm,  bracing  day,  one  on  which, 
when  suitably  dressed,  no  discomfort  from  temperature  and  humidity  was  felt.  He 
.induoed  twelve  persons  of  regular  habits  to  estimate  their  sensations  by  this  scale 
every  day  at  noon  for  a  month,  while  meteorological  records  were  taken  by  the 
Bev.  Father  Froc,  S.J.,  the  Director  of  Zikawei  observatory.  For  summer,  the 
results  may  be  roughly  expressed  by  the  followiog  equation :— 

„      d-l-2(d-i^^)  — 66 
H= -3 

where  H  =  hyther,  d  =  dry-bulb  reading,  w  =  wet-bulb  reading.  The  author  points 
out  that  this  is  a  preliminary  result  which  must  not  be  pushed  too  far.  Probably 
the  sero  sensation  could  never  be  felt  in  a  saturated  atmosphere,  and  the  isohyther 
lines  for  winter  would  have  a  different  direction  when  plotted  in  a  diagram  from 
those  for  summer.  The  author  hopes  to  interest  others  in  hyther  determinations, 
and  considers  that  they  would  be  of  special  use  to  the  medical  profession.  There 
Is  no  doubt  that  any  reliable  scale  which  would  indicate  the  joint  effect  of  tem- 
perature and  humidity  on  human  sensations  and  activities  would  be  a  great  advance 
in  applied  climatology,  especially  in  problems  of  colooizatioc. — Jour,  Balneology 
and  Climaiohgy^  February,  1904. 

No.  IL— February,  1906.]  g 
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Honour  to  Oaptein  Scott — Oaptain  Soott  has  received  a  gold  medil  from 
the  Boyal  Danish  Geographical  Society,  in  recognitioQ  of  his  achievemeDt  aa  an 
Antarctic  explorer.    The  medal  bean  an  effigy  of  H.M.  the  King  of  Denmark. 

Dr.  J.  J.  BcilL — ^The  well-known  professor  of  geography  at  Bonn  UniTcrsityf 
Dr.  J.  J.  Bein,  reached  his  seyentieth  birthday  on  January  27  of  this  year.  In  order 
to  suitably  commemorate  Dr.  Bein*s  serrices  to  geographical  scienoe^  both  aa  a 
traveller  end  teacher,  a  fund  has  been  collected,  and  will  be  placed  at  the  disposal 
of  Bonn  University,  the  proceeds  to  be  devoted  to  the  furtherance  of  scientific 
geography  in  the  form  of  grants  to  young  geographers  to  enable  them  to  extend 
their  knowledge  by  travel.  The  fund  will  be  known  as  the  <'  Justus  Bein  Stiftung.** 
We  cordially  congratulate  the  distinguished  geographer  on  this  auspicious  event 

Oongresi  of  French  Oeographical  Societicc.— The  twenty-sixth  session 

of  the  National  Congress  of  French  Oeographical  Societies  will  be  held  this  year 
at  St.  Etienne,  from  the  6th  to  the  10th  or  11th  of  August  We  have  received  a 
circular  in  which  a  cordial  welcome  is  offered  to  any  members  of  our  Society  who 
may  be  able  to  be  present  Visits  to  the  principal  industries  of  the  region,  and 
excursions,  will  be  organized  during  and  after  the  meeting.  Those  who  wish  to 
attend  should  notify  their  intention  at  an  early  date. 

The  Oeographical  Association. — The  ainnual  meeting  of  the  Geographical 
Association  was  held  In  the  Boyal  Colonial  Institute,  by  permission  of  the  Council, 
on  January  6.  The  President,  Mr.  Douglas  W.  Freshfield,  was  in  the  chair.  In 
his  address  the  President  called  attention  to  the  chief  features  of  the  Annual 
Beport,  viz.  the  very  satisfactory  growth  of  the  Association,  which  had  received  129 
new  members,  and  now  numbered  448.  The  most  important  work  carried  out  in 
1904  was  the  exhibition  of  maps,  models,  slides,  and  other  apparatus  for  teach* 
ing  geography,  which  had  been  on  view,  not  merely  in  London,  bat  in  some  of 
the  chief  towns  in  England,  Scotland,  and  Ireland.  The  association  was  much 
indebted  to  the  local  authorities,  who  had  been  responsible  for  local  arrangements, 
and  more  particularly  for  the  wsy  in  which  they  had  organized  special  lectures  on 
the  teaching  of  geography,  and  given  facilities  for  teachers  and  pupil-teachers  to 
inspect  the  exhibits.  Another  point  to  which  he  alluded  was  the  correspondence  in 
the  Times  sumnuurized  in  the  January  number  of  the  Jaumai.  He  again  pointed 
out  that  the  chief  barrier  to  progress  in  improved  geographical  teaching  was  the 
apathy  or  opposition  of  those  controlling  university  and  other  examinations,  and 
repeated  that  the  first  requisite  to  thinking  imperially  was  to  think  geographically. 
Dr.  C.  B.  Dryer,  professor  of  geography  in  the  Indiana  State  Normal  School,  then 
opened  a  discussion  on  Practical  Geography.  He  outlined  the  gradual  improve* 
ment  which  was  taking  place  in  the  position  and  teaching  of  geography  in  America^ 
and  insisted  on  the  importance  which  was  now  attached  to  practical  work,  by  which 
he  meant  work  done  with  things,  not  words.  In  his  own  classes,  the  practical 
^ork  done  consisted  of  the  study  of  land  form?,  of  the  atmosphere  and  of  such 
hydrography  as  could  be  carried  out  in  an  inland  town.  In  studying  land  forms,  it 
was  necessary  to  have  a  small  collection  of  common  minerals  and  rocks,  a  laige 
number  of  topographic  maps,  as  many  good  models  as  possible  (he  had  about 
twenty),  and  many  views,  both  as  photographic  prints  and  lantern  slides.  Half  the 
time  nearly  was  spent  on  the  study  of  topographic  maps,  which  in  the  United 
States  showed  relief  by  means  of  contour-lines.  The  atmosphere  was  at  all  times 
available  for  instrumental  and  practical  study.  A  child  who  could  read  a  clock 
could  learn  to  read  a  thermometer,  and  it  was  easy  to  teach  a  child  to  make  simple 
meteorological  observations.    Each  of  hb  students  had  to  keep  a  three  montiia* 
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fWither  VBOOid  tnd  study  the  local  oonditions  witli  tefwenoe  to  the  m%pB  and  reports 
of^the  Weather  Boreau,  which  were  supplied  free  to  anypMie  body  agreeing  to  expose 
ikem  in  soms  jntblie  j^Zoce.  The  nameroos  lakes  gave  them  examples  of  shore  and 
ware  phenomena,  hut  they  were  naturally  hampered  in  studying  marine  oonditions 
1000  miles  from  the  sea.  Field  excursions  he  considered  the  mosjb  important  of 
all.  No  douht  at  first  there  was  opposition,  and  great  discouragement  from  the 
helplessness  of  the  ordinary  student,  who  at  first  could  not  see  anything.  That, 
howerer,  was  gradually  overcome,  and  excursions  made  the  geography  teaching 
more  yivid  and  more  scientific.  Many  teachers  took  part  in  the  discussion  which 
Allowed.  The  difficulties  of  preparatory  and  puhlic  schoolmasters  were  outlined^ 
and  it  was  stated  that  until  geography  was  adequately  recognized  hy  uniyersity 
and  military  authorities,  it  was  impossible  to  secure  safficient  time  to  teach  the 
sul^eot  properly.  The  character  more  particularly  of  Government  examinations  for 
teschers  was  held  to  be  responsible  for  the  retention  of  bad  methods.  Yarious 
suggestions  were  made  as  to  practical  work  which  could  be  carried  out  in  schools, 
such  as  methods  whereby  some  conception  might  be  given  of  the  units  used  by 
geographers,  the  value  of  map-reading  in  the  field,  with  a  model  and  with  views, 
various  ways  of  modelling,  exercises  with  the  globe,  observations  of  the  sun  and 
of  meteorological  conditioas,  the  distribution  of  dififerent  kinds  of  trees,  etc. 

Fraotical  Gteography  in  Schools. — Those  interested  in  the  teaching  of  geo- 
graphy in  schools  will  find  an  article  in  the  January  number  of  the  School  World 
well  worthy  of  their  careful  consideration.   It  is  the  first  of  a  series  of  articles  giving 
suggestions  for  practical  lessons  entitled  '  Experimental  Geography/  by  Mr.  A.  T. 
Kmmons,  B.80.,  and  Mr.  Hugh  Richardson,  of  Brootham  School,  York.    Dealing 
with  geography  as  any  other  branch  of  science,  the  authors  propose  to  give  sug- 
gestions for  geographical  experiments  suitable  for  schoolp,  which  can  bo  practically 
oarried  out  by  the  pupils  under  tho  guidance  of  a  teacher  of  the  more  enlightened 
type,  of  which  the  number  is,  happily,  now  gradually  increasing.    In  all  branches 
of  science  experiments  are  of  the  utmost  importance,  and  more  is  often  learnt  by 
a  few  practical  demonstrations  than  by  any  amount  of  verbal  explanation.    Why 
not  adopt  this  method,  wherever  possible,  in  teaching  geography  ?    This  is  what 
Mr.  Simmons  and  Mr.  Richardson  very  properly  recommend  should  be  done ;  and 
in  the  series  of  articles  which  they  hope  to  publish  in  the  School  World,  outlines 
and  suggestions  for  such  practical  lessons  will  bo  given,  in  the  hope  that  others 
will  adopt  the  plan  and  ofifer  suggestions  and  improvements.    The  first  lesson  is 
entitled  ''Map-making,"  and  deals  with  the  first  conception  of  maps  and  map- 
drawing  by  directing  the  pupil  to  construct  a  plan  of  bis  class-room.    From  this 
the  area  is  increased,  and  he  ia  called  upon  to  make  a  plan  of  his  school-house, 
with  its  surrounding  grounds,  using  a  magnetic  compass,  measuring  tape,  and 
sketching-board.    A  rough  traverse  is  also  outlined,  and  the  plane-table  is  dealt 
with  in  an  elementary  way,  and  its  use  practically  demonstrated  by  the  pupil 
being  instructed  to  make  a  plan  of  a  cricket-field  with  it.    The  use  of  the  pru- 
tractor  is  deicribed,  and  base-lino  measurement,  the  elements  of  triangulating 
with  a  theodolite,  and  levelling  referred  to.    This  is  excellent  in  its  way,  and  if 
not  altogether  original,  it  is  the  system  of  tcachiog  which  should  be  encouraged  as 
much  as  possible.    The  difficulty  that  wil   occur  to  some  is  the  expcuEo  of  the 
apparatus,  but  in  reality  this  is  not  serious,  with  the  exception  of  the  theodolite, 
and  this,  the  authors  suggest,  could  be  borrowed  or  hired  from  some  instrument 
maker.    In  this  there  are  obvious  difficulties,  which  might,  however,  be  got  over, 
for  the  principle  of  the  theodolite  is  so  simple  that  an  instrument  quite  sufficient 
for  school  demonstration  purposes  could  be  constructed  for  a  very  small  sum.    The 
systeio  of  teaching  the  pupil  to  begin  with  a  plan  of  his  immediate  surroundings 
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and  then  gradually  expanding  his  horison,  is  good  eo  far ;  bat  he  should  be  taiq^ 
to  take  a  larger  view  of  the  Earth  as  well.  Its  position  and  relative  size  in  the 
solar  ^stem,  its  aotual  dimensions  and  form,  the  forms  and  sises  <^  its  great 
land-masses,  are  all  amongst  the  subjects  which  lend  themselves  to  practical 
demonstration.  The  globe  deserves  to  occupy  a  far  more  conspicuous  place  in 
geographical  education  than  it  has  hitherto  done,  and  then  it  is  quite  easy  to 
detnonstrate  the  leading  principles  of  map  projection  by  simple  models  of  the 
sphere  and  sections  of  it^  combined  with  intersecting  planes.  Maps  drawn  upon 
the  true  curve  of  the  Earth,  such  as  Prof.  E.  Beelus  has  advocated  so  often  lately, 
should  alfo  be  in  general  use.  Many  other  suggestions  will  occur  to  those  desirous 
of  adopting  this  method  of  geographical  instruction,  such  as  the  practical  con* 
struction  by  the  pupils  of  clay  models  on  large  scales,  to  show  the  relief  and  leading 
physical  features  of  a  country  and  typical  land  formation,  upon  which  contoun 
should  be  drawn.  It  is  to  be  hoped  that  the  authora  of  these  articles  will  see 
their  suggestions  ^cradually  adopted,  as  they  certainly  deserve  to  be. 

Th6  Aimual  Beport  of  fhe  Bussian  Oeographioal  Society.— The  Annual 

Report  of  the  Russian  Qeogrephical  Society  for  1908,  which  has  only  now  reached 
us,  is  full,  as  usual,  of  interesting  matter.  A  considerable  amount  of  attention  was 
given  by  the  Society  to  the  study  of  the  lakes  of  the  Russian  Empire.  L.  S.  Berg 
Explored  Lake  Balkhash ;  Y.  S.  Elpatievsky,  Lake  Kosogol,  where  he  found  that 
the  temperature  of  the  water  is  extremely  low,  even  in  summer,  while  its  trans- 
parence is  greater  than  in  any  of  the  hitherto  explored  sweet- water  lakes ;  and 
finally,  J.  M.  Shokalsky  explored  Lake  Ladoga,  where  very  low  temperatures, 
below  4^,  were  found  in  the  bottom  layers.  The  explorations  undertaken  in  the 
Tian  Shan  by  Y.  L  Lipski,  in  order  to  complete  his  work  on  the  flora  of  Central 
Asia,  and  in  the  range  of  Peter  the  Great  by  Y.  Th.  Novitski,  have  already  been 
mentioned  in  the  Journal.  In  the  same  year,  J.  Y.  Yoronoff  explored  some  of  the 
least  known  parts  of  the  Sayan  range  in  North- Western  Mongolia,  and  B.  B. 
Grinevetsky  the  flora  of  Transcaucasia,  along  the  range  which  separates  the  pro- 
vinces of  Erivan  and  Elisabethpol.  The  distinctive  feature  of  the  vegetation  in 
the  mountains  of  Armenia  is  the  nearly  total  absence  of  sub-alpine  types  and  the 
abundance  of  xerophyte  plants,  which  reach  altitudes  up  to  10,000  feet  and  mora. 
The  slopes  of  the  range  are  covered  with  clumps  of  the  spiny  species  of  Astra^tu 
and  AcardhoUmon.  Only  on  the  eastern  slope  are  the  xerophytes  less  developed, . 
and  oak  forests  are  there  found  in  the  valleys.  Interesting  zoological  explorations 
were  made  by  Y.  A.  Faussek  in  the  Transcaspian  region,  and  entomological  studies  in 
the  Urals  by  Y.  E.  Petersen.  An  interesting  journey  was  also  accomplished  in  the 
great  tundra  of  Archangelsk  by  P.  P.  Mataftin ;  while  several  students,  under  the 
guidance  of  Prof.  D.  N.  Anuchin,  explored  some  lakes  in  European  Russia  and 
Transcaucasia.  Of  new  expeditions  we  notice  that  of  Dr.  Zarudnyi  and  the 
botanist  G.  G.  Gadd  to  Peraia ;  that  of  W.  L.  Sieroszevski  for  the  exploration  of 
the  Ainos  in  Japan ;  the  expedition  for  recording  the  words  and  music  of  folk- 
songs in  Central  Russia  having  also  continued  its  work.  In  addition  to  the 
three  committees,  for  meteorological  work,  pendulum  observations^  and  limnology, 
a  new  one  was  founded  for  the  study  of  the  hypsometrical  data  of  the  Russian 
Empire.  The  following  awards  of  medals  (among  others)  were  made  in  January, 
1904.  The  great  Constantino  medal  was  awarded  to  Friedrich  Schmidt,  member 
of  the  Academy  of  Sciences,  the  veteran  explorer  of  both  the  vegetation  and  the 
geology  of  the  Baltic  provinces,  as  well  as  of  Siberia,  Sakhalin,  and  the  Arctic 
tundras,  whose  work  has  been  prosecuted  without  interruption  for  the  last  fifty 
yeara  (an  excellent  sketch  of  this  work,  by  Prof.  Tchemysheff,  is  embodied  in  the 
report) ;  the  Count  Liitke  medal  to  Sir  John  Murray,  for  his  well-known  work  in 
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ooMnographjy  of  whioh  an  excellent  analyris  is  given  by  J.  M.  Shokaleky ;  and 
the  Semenoff  medal  to  Prof.  N.  I.  Euzneteoff,  whoae  botanical  exploration  in  the 
Oaucasos  and  great  work,  *  Flora  Caucasica  Critica,'  are  epoch-making.  The  loesee 
of  the  iociety  daring  the  year  1903  were  very  heavy.  They  included  Dr.  Gostav 
Badde,  who  has  worked  for  the  society  since  1855,  first  in  Eastern  Siberia,  and 
later  on  in  the  Caucasus;  Robert  E.  Lenz,  who  did  so  much  in  organizing  the 
meteorologioal  polar  station^  and  wrote,  in  1869,  an  important  work  on  the  Amu- 
daria  Question ;  Prof.  Dokachaeff,  who  started  the  immense  work  of  studying  the 
different  soils  of  Russia,  and  has  created  a  school  of  workers  who  will  continue 
this  useful  survey ;  A.  P.  Engelhardt^  the  author  of  valuable  works  on  the  province 
of  Archangel ;  R.  N.  Savelieff,  a  geodesist  well  known  to  the  readers  of  the  Ge(h 
graphical  Journal;  and  Baza  Menkedjieff,  a  Ealmuk,  who  in  1891  made  a  journey 
to  Lhasa,  and  wrote  a  description,  which  was  published  by  Prof.  Pozdneeff  in  both 
Kalmnk  and  Russian.  The  report  contains  also  short  reports  of  the  different 
branches  of  the  society,  in  all  of  which  excellent  geographical,  limnological,  ethno- 
graphical, etc.,  work  was  done.  The  discovery  of  a  wide  region  of  glaciers  in  the 
Trans-Ili  Alatau,  by  S.  Dmitrieff,  will  be  probably  the  subject  of  further  com- 
munications. 
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TWO  ARCTIC  VETERANS. 

Sir  Erasmus  Ommanney  and  Sir  James  Donnet. 

By  Sir  CLEMEinrs  R.  Mabkiiah,  K.C.B. 
Two  Arctic  veterans,  Sir  Erasmus  Ommanney  and  Sir  James  Donnet,  have  passed 
away  at  a  good  old  age.    Both  had  reached  their  ninetieth  year. 

Bom  in  May,  1814,  young  Ommanney  entered  the  navy  in  August,  1826.  He 
was  a  younger  son  of  Sir  Francis  Ommanney,  the  navy  agent,  and  nephew  of 
Captain  (afterwards  Admiral  Sir  John)  Ommanney,  with  whom  he  went  to  sea 
in  H.M.S.  Albion,  While  serving  in  that  ship  he  was  present  at  the  battle  of 
Navarino,  in  October,  1827,  when  only  thirteen.  He  became  a  lieutenant  in 
1835,  and  joined  the  Cove,  which  ship  Captain  James  C.  Ross  fitted  out  at  Hull  for 
the  relief  of  some  whalers  caught  in  the  ice.  Crozier  was  the  first  lieutenant. 
It  was  a  winter  cruise,  and  there  was  much  bu^eting  about  in  severe  weather. 
Ommanney  was  next  fi^  lieutenant,  for  three  years,  to  his  uncle  at  Lisbon  and 
in  the  Mediterranean,  and  he  was  for  a  short  time  in  the  Pique  under  Captain 
Bous»  one  of  the  best  schools  for  seamanship. 

In  1840  Ommanney  was  promoted  to  the  rank  of  commander,  and  he  had  the 
Vmuv%%u  in  the  Mediterranean  from  1841  to  1844.  With  him  was  an  assistant 
iorgeon,  James  John  Louis  Donnet,  both  to  serve  together  in  the  Arctic  Regions 
in  the  near  future.  Donnet  was  born  at  Malta,  and  received  part  of  his  education 
at  Paris.  He  was  an  accomplished  and  most  amiable  officer,  and  a  good  French 
scholar.  While  in  the  Vesuvius  Ommanney  became  the  friend  of  Captain  Horatio 
T.  Austin,  the  future  commander  of  the  Arctic  expedition,  but  then  commanding 
the  Cydops  in  the  Syrian  war.  In  November,  1846,  Ommanney  was  promoted  to 
the  rank  of  captcdn,  and  was  employed  by  the  Government  during  the  Irish  famine 
in  canying  out  the  relief  measures.  Donnet,  meanwhile,  served  for  three  years 
It  surgeon  of  the  Calypso  in  the  Pacific,  where  I  first  made  his  acquaintance. 

In  1845  Erasmus  Ommanney  became  a  Fellow  of  the  Royal  Geographical 
Soeiaty,  and  when  he  died  he  was  second  on  the  list  in  seniority. 
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When  Gaptaia  Austia  received  the  command  of  the  Arctic  expedition  in  1850»' 
for  the  search  of  Sir  John  Franklin,  he  selected  Captain  Ommanney,  whom  he  had 
known  intimately  in  the  Mediterranean,  as  his  second  in  command.  Captain 
Austin  had  the  JResoluie,  a  sailing  vessel  of  410  tons,  and  Captain  Ommanney  the 
Assistance^  of  430  tons.  Bach  sailing  vessel  had  a  steam  tender,  the  Fioneer, 
under  Lieut.  Sherard  Oshorn,  for  the  Resolute,  and  the  Intrepid,  under  Lieut. 
Cater,  for  the  Assistance, 

This  expedition  was  remarkahle  for  several  reasons.  It  was  practically  the 
first  expedition  in  which  steam  power  was  used  for  ice-navigation.  It  was  the 
expedition  which  first  organized  an  extensive  system  of  sledge-travelling ;  while 
the  internal  arrangements  of  the  ships  were  so  excellent  that  perfect  health  was 
maintained. 

In  the  Assistance  Captain  Ommanney  had  McClintock  as  his  first  lieutenant, 
who  had  already  served  for  a  year  and  a  half  in  the  Arctic  Regions  with  Sir  James 
Boss,  Lieut?.  Elliott  and  Mecham,  Yesey  Hamilton,  and  myself.  The  surgeons 
were  his  old  friend  Dr.  Donnet  and  Dr.  Ede. 

Leaving  the  Thames  on  May  4, 1S50,  the  four  vessels  composing  the  expedition 
hegan  their  voyage  to  Greenland,  and  on  May  23  Captain  Ommanney  opened 
convivial  relations  with  the  gun-room  hy  sending  us  a  chit  inscrihed  '*  At  home. 
Coffee  and  music  at  seven."  He  dined  with  us  on  Sundays,  and  showed  a  desire 
to  make  the  ship  comfortahlo  from  the  first,  which  she  certainly  was. 

After  hattling  with  the  ice  for  forty  days  in  Melville  hay,  the  Assistance 
reached  Cape  York,  and  communicated  with  the  Arctic  Highlanders.  Captain 
Ommanney  took  one  of  them  on  board,  a  lad  of  sixteen,,  who  was  named  Erasmus 
York.  Captain  Ommanney  afterwards  had  him  educated  at  Canterbury,  and 
looked  after  his  interests  until  his  melancholy  death  at  St.  John's,  Newfoundland, 
in  1855. 

On  reaching  the  north  water  of  Baffin's  bay.  Captain  Austin  parted  company 
to  visit  the  Eskimos  at  Pond's  bay,  while  the  Assistance  and  Intrepid  proceeded 
up  Lancaster  sound  ahead  of  all  the  other  searching  vessels.  On  Sunday, 
August  18,  when  10  miles  inside  Cape  Warrender,  there  was  the  appearance 
of  a  cairn  on  shore.  Captain  Ommanney  went  away  in  a  boat,  taking  me  with 
him,  and  we  discovered  a  fine  harbour.  But  it  was  coming  on  to  blow,  with  a 
lowering  sky,  and  we  were  scarcely  on  board  again  when  half  a  gale  of  wind 
sprang  up  and  sent  the  Assistance  up  Barrow's  strait  at  the  rate  of  10  knots. 
Next  day  we  were  off  Cape  Riley.  A  cairn  was  observed  on  the  shore,  and  a 
boat  was  at  once  sent  to  examine  it.  Several  vestiges  were  found  of  a  party 
belonging  to  Sir  John  Franklin's  expedition,  probably  a  shooting-party  or 
naturalist's  station  near  their  winter  quarters.  We  all  thought  that  the  neighr 
bonring  Beechey  island  ought  to  be  searched,  but  Captain  Ommanney,  being  well 
ahead  of  the  other  ships,  and  seeing  open  water,  pushed  onwards  until  he  was 
closely  beset  in  Wellington  channel.  Thus  it  was  that  the  winter  quarters  of 
Sir  John  Franklin  were  discovered  by  the  ships  coming  up  behind  us. 

On  September  6  the  Assistance  was  very  severely  nipped  near  Cape  Hotham, 
being  lifted  several  feet  out  of  the  -water  by  the  tremendous  pressure  of  the  ice. 
For  some  hours  the  ship  was  in  great  danger.  The  other  vessels  overtook  her,ajid 
eventually  we  had  to  winter  in  the  pack  between  Griffith  and  Cornwallis  islands. 
The  winter  arrangements  were  admirable,  as  they  were  sure  to  be  with  such  a 
.first  lieutenant  as  McClintock.  A  newspaper,  the  Aurora  Boreal  is,  appeared  monthly 
imder  the  editorship  of  Dr.  Donnet,  to  which  the  captain  contributed  the  meteoro* 
logical  records,  and  there  were  theatricals,  masked  balls*  and  other  amusements  for 
officers  and  men,  in  which  Captain  Ommanney  took  his  full  share.    No  happier 
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aor  more  united  ship  ever  wintered  in  the  Arctic  Begionfi,  and  for  thu  result  a  share 
of  the  credit  belongs  to  the  captain. 

The  grand  scheme  of  sledge-traTeUing,  consisting  of  six  extended  parties,  each 
with  its  limited  depdt  party,  and  each  division  with  its  auxiliary  party,  was  the 
principal  feature  of  this  expedition.  The  work  was  organized  by  McGlintock  in 
erery  detail,  in  consultation  with  the  captains  and  other  officers.  But  McGlintock 
deserres  the  whole  credit.  Captain  Ommanney  entered  fully  into  the  spirit  of  the 
work.  He  was  anxious  to  do  his  part.  There  was  no  friction.  McCiintock's 
journey  was  by  far  the  greatest  that  had  ever  been  made  in  the  Arctic  Regions,  and 
has  never  been  surpassed  except  by  himself  in  1854.  Captain  Ommanney  com- 
manded what  was  called  the  Cape  Walker  division.  He  discovered  the  mass  of  land 
named  after  the  Prince  of  Wales,  and  the  great  bay  which  bears  his  own  name. 
William  Dore,  a  splendid  man,  who  had  been  with  Sir  John  Richardson,  was  the 
captain  of  his  sledge.  The  captain  and  his  sledge  crew  were  absent  from  the  ship 
for  sixty  days,  and  .went  over  480  miles  of  ground.  The  name  of  the  sledge  was  the 
''Beliapoe,"  bearing  a  red  flag  with  a  white  Maltese  cross,  and  the  motto  "  Domine 
dirige  nos,^^ 

Returning  to  England,  the  old  Assistance  was  paid  ofif  on  October  10, 1851,  after 
a  memorable  and  exceptionally  happy  commission.  Captain  Ommanney  contributed 
to  this  result,  and  there  never  was  a  truer  friend  nor  a  better  messmate  in  every 
respect  than  Dr.  Donnet.  On  January  7, 1852, 1  was  the  best  man  at  my  old 
messmate's  wedding.  The  Aurora  Boredlis  was  published  by  Colburn  in  a  white 
cover  with  a  golden  Assistance  stamped  on  it.  When  I  wrote  a  brief  popular 
narrative  of  the  expedition,  entitled  *  Franklin*8  Footsteps,'  it  was  gratifying  to  me 
that  my  father  received  a  cordial  letter  from  Captain  Ommanney  expressing  the 
iwtisfaction  the  little  book  had  afforded  him,  and  pronouncing  it  to  be  the  most 
fiftiihful  and  accurate  narrative  of  the  fearching  operations.  "This  interesting 
work,"  he  adds,  '*  must  be  productive  of  good  feeling  towards  an  expedition  to 
which  I  trust  that  all  who  shared  in  its  labours  will  look  back  with  satisfaction." 

Captain  Ommanney's  next  employment  was  as  senior  officer  in  the  White  sea 
daring  the  Russian  war,  in  command  of  H.M.S.  Eurydicct  And  afterwards  of  H.M.S. 
Sawke  in  the  Baltic.  His  last  employment  afloat  was  the  command  of  H.M.S 
Brunsunck  in  the  West  Indies,  relieving  his  old  shipmate  Captain  Broadhead,  with 
whom  he  had  seived  in  the  Piqve,  Captain  Ommanney  paid  the  Brunswick  off 
in  1860,  and  never  went  to  sea  again.  He  received  the  appointment  of  Captain 
Snperintendent  at  Gibraltar. 

On  November  12,  1864,  he  obtained  flag  rank,  was  created  a  C.B.  for  his 
■errices  in  the  Russian  war,  and  was  knighted  for  his  Arctic  service  in  1876.  He 
had  been  elected  a  Fellow  of  the  Royal  Society  in  1868.  Later  in  life  he  received 
the  Grand  Cross  of  the  Order  of  Saviour  of  Greece  for  his  very  youthful  services  at 
Kavarino.  He  was  on  the  Council  of  the  Royal  Geographical  Society  from  1872  to 
1876,  and  from  1879  to  1882 ;  and  he  took  a  very  active  interest  in  the  work  of 
the  United  Service  Institution,  also  serving  on  its  council  for  many  years.  He 
.was  a  Thames  conservator.  He  strongly  advocated  the  renewal  of  Antarctic  explo- 
lation,  aerving  on  the  committees  of  the  British  Association  appointed  with  that 
object. 

Sir  Erasmus,  it  is  to  be  feared,  was  a  disappointed  man.  He  never  was  allowed 
to  hoist  his  flag,  and  he  felt  that  his  services  had  not  been  duly  recognized.  It 
WW  not  until  two  years  before  his  death  that  he  received  the  Knight  Commander- 
ship  of  the. Bath.  But  he  took  great  interest  in  all  geogrsph'cal  work,  and  was  a 
oonitant  attendant  at  our  meetings  and  at  the  British  Association.  He  was  Presi- 
dent of  Section  E  at  Plymouth  in  1877. 
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My  old  captain  was  a  warm-hearted  and  iympathetio  man,  and  always  ready  to 
help  an  old  shipmate.  In  1881  he  was  interesting  himself  in  the  welfare  of  thc^ 
family  of  Mr.  Dore,  the  gunner  who  had  heen  his  sledge  captain ;  and  I  know  that 
such  acts  of  kindoess  on  his  part  were  frequent.  Sir  Erasmus  died  last  December, 
after  a  long  illness,  at  his  son's  house  at  Portsea,  and  was  buried  at  Mortlake.  He 
would  have  been  ninety-one  next  May. 

Dr.  Donnet,  after  his  return  from  the  Arcdc  expedition,  had  a  very  distinguished 
career  in  the  naval  medical  service.  He  was  in  charge  of  the  naval  hoepitals  at 
Lisbon,  Jamaica,  and  Haslar,  and  afterwards  enjoyed  an  honoured  old  age  at  his 
residences  at  Dover  and  Bognor.  He  was  a  director-general  of  hospitals  and  fleets, 
honorary  physician  to  the  King,  and  a  Knight  Commander  of  the  Bath.  He 
always  kept  up  a  correspondence  with  his  Arctic  messmates,  and  his  beautiful 
handwriting  is  well  known  to  us  alL  Sir  James  Donnet,  himself  slowly  sinking 
from  old  age,  sent  his  son-in-law  to  represent  him  at  the  funeral  of  his  old  friend 
and  shipmate.  Sir  Erasmus  Ommanney.    He  died  last  January. 

The  officers  of  the  old  AasUtance  were  remarkable  for  their  longevity.  Last 
year  six  were  alive  out  of  eleven.  Sir  Erasmus  Ommanney  and  Sir  James  Donnet 
reached  their  ninetieth  years.  Four  still  survive — Sir  Leopold  McGlintock,  Sir 
Yesey  Hamilton,  Dr.  Ede,  and  myself  We  number  one  Grand  Cross  and  thred 
Commanders  of  the  Bath,  three  Fellows  of  the  Royal  Society,  five  of  the  Boyal 
Geographical  Society.    The  old  Assistance  was  a  happy  and  a  distinguished  ship.  - 


Colonel  C.  E.  Stewart,  C.B.,  C.H.G.,  C.I£ 

The  death  occurred  on  December  26, 1904,  of  Colonel  C  E.  Stewart,  an  old 
and  valued  memberof  the  R.G.S.,  on  whose  Council  he  had  served  in  1886-87. 
Colonel  Stewart,  who  was  born  in  1836,  was  son  of  the  late  Mr.  Algernon  Stewart 
and  grandson  of  the  seventh  Earl  of  Galloway.  He  entered  the  Indian  army  in 
1854,  and  served  with  distinction  during  the  Indian  Mutiny,  receiving  a  medal  for 
his  services.  After  serving  in  two  other  Indian  campaigns,  and  reaching  the 
rank  of  lieut.-colonel  in  1879,  he  was  employed  on  political  service  in  Persia  for 
some  years,  during  which  he  was  able  to  do  some  useful  geographical  work,  the 
results  of  which  were  contributed  from  time  to  time  to  the  Proceedings  of  the 
Society.  In  1881  he  read  a  paper  on  '* ThoCountry  of  the  Tekke  Turkomans," 
which  appeared  in  the  Proceedings  for  September  of  that  year,  accompanied  by  k 
map  bas^  largely  on  his  own  surveys.  Some  four  years  later  he  again  read 
a  paper,  this  time  on  his  work  on  the  Perso- Afghan  frontier,  where  he  had  been 
employed  by  Government  on  special  duty.  One  of  his  most  interesting  and 
hazardous  journeys  at  this  time  was  his  crossing  of  the  Lut,  or  desert  of  Eastetti 
Persia,  which  had  only  once  before  l)een  accomplished  .by  a  European  since 
Marco  Polo^s  time,  and  which  he  carried  out  at  the  most  trying  season  of  the 
year,  suffering  much  from  want  of  water  during  the  pasaige.  Having  been  made 
colonel  in  1883  and  C.B.  in  1886,  he  became  consul  successively  at  Resht,  Tabrie, 
and  Odessa,  finally  retiring  in  1899.  Colonel  Stewart  was  married  in  1869,  and 
leaves  two  sons,  the  elder  being  Captain  A.  B.  A.  Stewart,  D.8.O.,  Seaforth 
Highlander^. 

Edward  John  Payne. 

It  is, with  deep  regret  that  we  record  the  death,  which  occurred  on  December  26, 
1904,  from  drowning  in  the  canal  at  Wendover,  of  Mr.  E.  J.  Payne,  the  well-known 
writer  on  historical  and  geographical  subjects.     Mr.  Payne  was  the  son  of  Mr.  E« 
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W.  Flkyiie,  of  High  WyoomlM^  and  was  bam  in  1844.    He  was  educated  at  High 
Wyoombe  Qrammar  School,  and  at  Oxford^  where^  after  gradoating  with  first-class 
hoDoors  in  the  Olassical  School  in  1871,  he  was  elected  a  Fellow  of  UniTersity 
Oollsge.    In  1874  he  was  called  to  the  Bar,  and  in  1883  became  Recorder  of  High 
Wycombe.    For  a  number  of  years  he  hsd  devoted  himself  to  the  study  of  history, 
especially  that  of  America,  and  of  European  colonization  and  discovery  in  generaL 
The  first  volume  of  his  important  work  on  the  '  History  of  the  New  World  called 
America'  was  issued  by  the  Clarendon  Press  in  1892,  a  second  in  1899,  and  he 
continued  up  to  his  death  the  preparation  of  material  for  further  volumes.    To 
the  'Gamlsidge  Modem  History'  he  contributed  two  striking  chapters  on  'The 
Age  of  Discovery'  and  on  *The  New  World;'  and  among  bis  other  works  were 
a '  History  of  European  Colonies '  (1877) ;  two  volumes  of  extracts  from  Hakluyt, 
relating  to  Elizabethan  vc^ages  to  America;  and  a  volume  on  'Colonies  and 
Colonial  Federations'  (only  Just  completed  before  bis  death)  in  the  English 
Citizen   series.     He  was  a«so  engaged  on  other  works,  including  an  edition  of 
*  Sir  Francis  Drake  revived '  for  the  Hakluyt  Sodety,  of  whose  council  he  was 
a  valued  member.    Mr.  Payne^s  loss  will  be  keenly  felt  by  all  who  knew  him,  to 
whom  his  genial  and  kindly  disposition  could  not  fail  to  endear  him.    He  had 
jdned  our  Society  in  1886. 


Captain  Claud  Alexander. 

Kews,  we  regret  to  say,  has  been  received  from  the  Niger  of  the  death  from 
enteric  fever,  on  November  dO,  of  Captain  Claud  Alexander,  who,  in  association 
with  his  brother,  Lieut.  Boyd  Alexander,  was  doing  such  good  work  in  the  survey 
of  some  of  the  least-known  parts  of  Northern  Nigeria  (see  ante,  p.  176,  and  vol.  84, 
p.  589).  Captain  Alexander  was  the  youngest  son  of  Lieut.-Colonel  B.  F.  Alexander, 
of  Cranbrook,  Kent.  Entering  tbe  army,  he  served  with  the  Scots  Guards  through- 
out the  South  African  war,  being  wounded  at  Belmont,  and  mentioned  by  Lord 
Methuen  for  gallant  conduct  in  that  engagement.  He  received  two  medals  for  his 
services  in  the  war.  Before  setting  out  with  his  brother  for  Nigeria,  be  had  taken 
much  pains  to  qualify  himself  for  survey  work,  and  received  the  diploma  of  the 
Society  after  passing  through  a  course  of  instruction.  His  labours  during  the 
present  expedition  had  involved  many  difficulties  and  hardships,  owing  in  part  to 
the  famiioe  pievalent  in  various  parts  of  the  country ;  but  he  had  shown  great 
peraeverance,  and  had  already  achieved  valuable  results.  African  geograpby  has 
thefefore  suibred  a  severe  loss  by  his  untimely  death  at  the  early  age  of  twenty- 
aiz  years. 

Charlei  H.  Allen. 

The  veteran  worker  for  the  abolition  of  slavery,  Mr.  Charles  H.  Allen,  died  at 
Hampstead  on  December  19, 1904,  at  the  advanced  age  of  eighty  years.  Mr.  Allen 
belonged  to  a  Quaker  family,  well  known  for  philanthropic  sympathies,  and  in 
his  early  years  travelled  considerably  in  various  parts  of  the  world.  In  1879  he 
became  secretary  of  the  British  and  Foreign  Anti-slavery  Society,  a  poet  which 
he  held  for  nineteen  years,  throwing  himself  into  the  cause  with  immense  energy 
and  determination,  and  to  his  efforts  was  largely  due  the  organization  of  the  Inter- 
national AnU-slavery  Conference,  which  met  at  Brussels  in  1889.  He  had  been  a 
Fellow  of  our  Society  since  1864. 
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COBBESPONDBNCB. 

Philologieal  Sesnlts  of  tbtt  Britiih  Oeeupatum  of  tbtt  UUad  of  KiiAroa. 

Inquibus  mada  during  several  Tisits  I  have  paid  to  the  Balearic  ialands  have  led  to 
the  disoovery  d* the  following  philolo^cal  reeulta  of  the  Britiah  occupation  of  Ifinafe^ 
As  is  well  known,  the  isluid  was  occupied  on  three  occasions  by  Britiah  tnx^ie. 
The  first  occupation  lasted  from  1712  until  1756 ;  the  second  from  1763  until  1781 ; 
and  the  third  and  last  from  1798  until  1802,  when  the  island  was  finally  restored 
to  Spain,  in  accordance  with  the  provisions  of  the  Treaty  of  Amiens,  l^noe  that 
time  there  has  been  practically  no  communication  with  Great  Britain,  nor -^dth 
any  English-speaking  country,  other  than  that  carried  on  by  occasional  visits 
of  warships. 

It  is,  therefore,  interesting  to  find  that,  after  the  lapee  of  a  century,  the  following 
English  words  are  still  in  general  use.  I  append  them  with  the  local  orthography. 
Of  course,  the  pronunciation  has  been  considerably  modified. 

Stirrup^  mug^  $hoemaker,  chalk\  hoy^  sereWf  nUe^  yin,  midthipman,  hoHle^ 
shake  hands^  Jiavenaek,  rasoTy  UUh^  dog,  marbleSj  ktttle^  neleboard,  plenty^ 
lazy,  beggar. 

Recess  means  retirement  or  retreat. 

Halloo,  an  exclamation  need  to  make  fun  of  any  one. 

Stropf  the  piece  of  leather  or  cloth  used  to  keep  the  oar  in  the  rowlock. 

Stick,  billiard  cue. 

Jackf  jack-plane. 

Flay  J  the  game  of  fives. 

Stopf  please^  terms  applied  to  the  game  of  marbles. 

Cap,  night-cap. 

Blackball,  blacking  for  cleaning  boots. 

Black  varnish,  tar. 

^Se/  hammer,  a  kind  of  hammer  used  for  polishing  metal. 

//{.  In  playing  marbles,  when  the  marble  goes  into  the  hole,  the  [dayer  says^ 
"  In." 

Out,    When  the  marble  goes  out  of  the  hole,  the  player  aayp,  "  OuU" 

rifik,  kiss,  terms  applied  to  the  game  of  quoits. 

Quicky  term  applied  to  the  game  of  hide-and-seek. 

Ox  is  the  word  used  by  farmers  to  call  black  cattie. 

The  most  popular  British  governor  was  undoubtedly  Sir  Richard  Elane,  who 

died  in  the  island  in  1736.    His  memory  was  perpetuated  by  a  small  obelisk,  now 

almost  hidden  by  a  causeway  which  has  been  built  in  recent  years.    This,  aad  the 

barracks  at  San  Felipe,  are    the    only  remaining  monuments  of   the  Britiah 

occupation. 

Numerous  words  with  the  aflBx  Kane  are  still  in  general  use,  of  which  perhaps 

the  mpst  common  is  the  fruit  called  Feras  de  Kane, 

Fbedebick  Stesnbebo. 
42,  Calthorpe  Boad,  Edgbaston,  Birmingham. 
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SESSION  1904-1905. 

Fourth    Meeting,  January    9,    1905. — Sir    Clements    Mabkhah,    k.g.ii., 

in  the  Chair. 
Elsctioxs. — James  Brandis-Dunbar ;  Lieut.  Virgoe  Buckland,  R,N.R,;  NeviUe 
Baldwin  Chichester;  Ernest  W.  Dann,  B.A.;  Kenneth  Douglas  Field;  Lieut.  C. 
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J?.  Bacwi  BaMl,  JR.N.B.  (Charting  Ojficer,  South  Nigeria,  W.  Africa) ;  Bobert 
Homer  Bampsauj  LL.D^  M.A, ;  JL  X.  Holland,  B.A, ;  Qtorge  Hopkins ;  Robert 
CMffer  JoMi;  Maurice  Simeon  McKay,  BJL. ;  J,  F.  Marshall;  Penry  Vaughan 
Morgan  ;  Edward  QeraUd  James  Moynn  ;  J.  Owen- Jones ;  0.  W,  Palmer;  Bt,  Hdn, 
Sir  Joseph  West  Bidgeway,  P.C.,  K.C.B.,  Q.C.M.O,,  K.CS.L;  Frank  Bwhby ; 
Herbert  Sharp;  Jas,  Hubert  West  Sheane,  B.A.;  lieginald  John  SmitJi,  K.C; 
Captain  Hugh  O,  Svanston  (3rd  York  and  Lancaster  Begiment) ;  Bev.  Frederick 
Herbert  Taylor,  B,A, ;  Beginald  Charles  Newton  Twite. 

The  pftper  read  was : — 
Mr.  Beginald  Enook'A  Joumeya  in  Peru."    By  the  President. 


"1 


Lecturk  to  Young  Pkoplk. 
Friday,  January  6,  1905,  at  3.30  p.m. 
"On  the  XatioDal  Antarctic  ExpeditioD.**    By  Captain  R.  F.  Scott,  c.v.c,  r.n. 


Fifth    Meeting,  January    23,    1905'— Sir    Clements    Markham,    k.c.b., 

President,  in  the  Chair. 

Elections.— Captom  C,  B.  H.  Bacon  (1st  King's  African  Bijies);  Fredervk 
Hugh  Capron;  Captain  Boyd  Alexander  Cuninghame  (Hon.  Captain  4th  A.  and  S. 
Highlanders) ;  Thomas  Lutlier  Evans ;  John  Finch ;  David  Pettr  de  Villiers  Oraaff; 
Melville  Hilton- Simpson ;  Captain  BicJiard  Percy  Jones,  B.F.A. ;  Ernest  Bomney 
Matthews,  C.E.,  F.G.S.,  F.B.S.E. ;  Henry  William  Morrison;  Bev.  Theodore 
Tracey  Norgate ;  Samuel  Turner ;  Benjamin  Whiteside, 

The  Paper  read  was : — 

''The  Great  Zimbahwe  and  other  AncienI  Rdns  in  Rhodesia.**  By  Richard 
N.  Hall,  Esq. 


OEOORAPHICAL  UTERATURE  OF  THE  MONTH. 

Additumi  to  the  Library. 
By  EDWABD  HEAWOOD,  M  JL,  Librarian,  B.a.8. 

The  foUowing  abbfeyiations  of  noims  and  the  adjeotiyes  derived  from  them  are 
employed  to  indicate  the  sonroe  of  articles  from  cither  publications.  Geographical 
names  are  in  each  case  written  in  fall  :-^ 


A.  m  Academy,  Academie,  Akademia 
Abh.  m  Abhandlnngen. 

Ann.  as  Annals,  Annales,  Awmklon 

B.  a  BnUetin,  BoUetUno,  Boletim. 
OoL  s  Colonies. 

Oom.  =  Oommerce. 

CX  B.  s  Comptes  Bendns. 

X.sErdknnda 

G.  s  <3^^gra|Dhy,  G^ognqphie,  G^eografla. 

L  B  Institote,  Instttotloik. 

Is.  s  Iirestiyk 

J.  B  Jonmal . 

Jb.  s  Jahrbnch. 

k.  n.  k.  s  kalserlioh  vaad  k5nigUoh. 

M. »  MittaUnngen. 


Ifag.  s  Msgaiine. 

Hem.  (M€m.)  =  Memoirs,  li^mcires. 

Met  (m€t.)  s  Meteorcdog^cal,  etc 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beview,  Bevne,  Bivista. 

S.  s  Society,  Soci^ttf,  Belskab. 

So.  =  SoienoeiCB)- 

Bitsb.  =  BitsnngBberioht 

T.  =  Transaoticns. 

Ts.  =r  Tijdschrift,  Tidskrifl. 

V.  e  Yerein. 

Verb,  s  Yerhandlnngen. 

W.  ss  Wissensohaf  t,  snd  componnds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  aooonnt  of  the  ambinity  of  the  words  ootoeo,  muurta,  eta,  the  sise  oi  books  in 
the  list  below  is  denoted  by  me  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    Thesiieof  the/onriMJis  10  x  6}. 

A  sslMtimi  of  ths  w«rks  la  this  list  wiU  bf  aotised  slsswkMe  la  ths  <*  JownaL" 
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Ueber  die  vngtiiaohen  wannen  und  belneii  KoehaaliMeii  als  natflrliohe  Wanne- 
akkanmlaloreD,  aowie  fiber  die  Henteilang  von  warmen  Salneen  and  W&ime- 
akkomnlatoren.    Yon  A.  v.  Kaleosinaky. 

leeland.  QuteimdiiOA. 

Island  am  Beginn  des  20.  Jabrbnnderts.  Von  V.  GniSmandMon.  Ana  dem 
Danisoben  yon  R.  Palleske.  Katiowitz  in  Scbleaien:  Gebrfider  Bobm,  IdOi, 
8iie  10  X  6i,  pp.  xvi  and  234.    lUuttrationa,    Prim  6t. 

An  interesting  sketcb  of  Icelandio  life  and  activitiee  at  tbe  present  day,  witb  a 
cbapter  on  tbe  pbysical  featnree  of  tbe  oonntry.  Apart  from  tbi^  tbe  cbapter  wbicb 
most  oonoems  the  geographer  is  that  on  tbe  bases  and  oonditions  of  piactioal  life, 
which  treats  of  trade,  industries,  oommnnications,  etc. 

Italy— Strait  of  Hssiiaa.  Plataaia. 

G.  Platania.  I  cavi  telegrafioi  e  le  oorrenti  sottomarine  nello  Stretto  di  Messina. 
(BlTista  Marittima,  estratto  dai  faso.  di  agosto-sett  1901.)  Gittk  di  Gastello,  1904. 
Size  9  X  6i,  pp.  36.    PreumlUd  hff  the  AtUhor. 

Spain— Pyrenses.  Bev.  Q.  8S  (1904) :  270-278.  Briet. 

La  garganta  d'Escoain.    Par  L.  Briet.     WUh  Map  and^  UluttraUom, 

Sweden— Lakes.  Grenaader. 

Les  variations  annnelles  de  la  temperature  dans  les  lacs  suMois.   Par  8.  Grenander. 
(Reprinted  from  BnlL  of  the  GkoL  Instit.  of  Uppsala,  vol.  vi.  part  i.)   Uppsala,  1904. 
Siie  10  X  6i,  pp.  160-168.    Jh'agrami, 

Turkey— Albania.       Deuitch,  Bwid§ehau  G.  S6  (1904) :  558-^2.  [Steinmeti.] 

Durob  de  Hochl&ndergaue  Oberalbaniens.     WWi  Map  and  HlmtrtUiom, 
B^kum^oi  a  brochure  by  Herr  Steinmetz. 

United  Kingdom— Ingland  and  Wales.  De  Sails. 

Bradshaw's  Canals  and  Navigable  Bivers  of  England  and  Wales.    A  Handbook  of 
Inland  Navigation  for  Manufacturers,  Merohanto,  Traders,  and  others.   Compiled, 
after  a  Persoiud  Survey  of  the  whole  of  the  Waterways,  by  H.  B.  De  Sails. 
London :  H.  Blacklock  &  Co.,  1904.    Size  10  x  6},  pp.  480.    Map,    Price  21s.  ' 
PreeenUd  by  the  PtMitheri, 
This  supplies  for  the  first  time  a  oomprebensive  handbook  to  the  inland  navigation 
of  England  and  Wales,  which  will  be  indtopensable  to  all  students  of  the  subject    It 
gives  full  statistics,  and  the  information  has  been  checked  by  a  personal  survey  of  tbe 
waterways,  which  are  clearly  shown  in  blue  on  the  accompanying  map. 

United  Kingdom— Oeologioal  Survey.  

Memoirs  of  the  Geological  Survey.  Summary  of  Progress  of  the  Geological  Survey 
of  the  United  Kingdom  and  Museum  of  Practical  Geology  for  1903.  London : 
£.  Stanford,  19U4.  Size  10  x  ^,  pp.  196.  Map9  and  8eetian$,  Price  Is.  Pre- 
iented  by  the  Oeciogieal  Survey. 

United  Kingdom— Hertfordshire.  Skeal. 

The  Pbce-Names  of  Hertfordshire.    By  the  Bev.  Prof.  Skeat    Hertford.   Printed 
for  the  East  Herts  Archsoological  Society,  1904.    Size  9  x  6,  pp.  76.    Price  3t.  6cL 
Prof.  Skeat  here  extends  to  Hertfordshire  bis  valuable  studies  of  place-names  on 
a  philological  basis,  of  which  a  previous  outcome  was  a  similar  volume  on  the  Cambridge- 
shire names  (1900). 

United  Kingdom— Ireland— Historioal.  FaUdner. 

Illustrations  of  Irish  History  and  Topography,  mainly  of  the  Seventeenth  Century. 
By  C.  L.  Falkiner.  London :  Longmans  &  Ca,  1904.  Size  9x6,  pp.  xx.  and 
484.    Map  and  Plane,    Priee  ISs,  net.    Preeented  by  the  PMiahers. 

The  chapter  with  most  bearing  on  geography  is  that  on  tbe  counties  of  Ireland, 
their  origin,  constitution,  and  gradual  delimitation,  which  had  already  been  printed 
elsewhere,  and  noticed  in  the  i^ttnial  (vol.  S8,  p.  781).  Other  sections  deserving  notice 
are,  that  on  the  woods  of  Ireland,  and  the  reprints  of  contemporary  accounta  of  Ireland 
in  tbe  seventeenth  century,  which  are  of  interest  as  throwing  light  on  the  changes 
which  have  since  taken  place.  They  include  the  Irish  section  of  Fynes  Moryson's 
*  Itinerary,'  and  some  others  less  generallv  accessible,  such  as  the  travels  of  Sir  W. 
Breteton  (1635),  and  M.  Jouvin  or  Jorevin^s  description  of  1672. 

United  Kingdom- London.  Baadaklr. 

London  and  its  Environs.  Handbook  for  Trttvellers  by  Karl  Baedeker.  Fourteenth 
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La^^:  K.  Baedeker  ;Loiid<m;]>iilAii  ft  Go.  1905.   fiiie  6}  x  4)|  pp.  x., 
472,  and  44.    Map$  amd  Plam.  Priee  Gin.   FfX99iUed  &y  JIlMiri.  J)iil««  <l  Oo.    . 

Tbe  infonnatioa  in  this  edition  ia  brought  down  to  October,  1904. 
Vflitad  XiBfdenMtoeHaad.  Biekmera. 

Aqoatio  Bport  on  Ben  Neria.    By  W.  B.  Biekmera.    (Beprinted  ftom  the  8ooM$h 
Mhtmiaimttrittg  (Mmb  JtmndL)    8iso  8}  x  5i,  pp.  10.    lUmtifaiioni,    FretmUed  hy 

An  aoooont  of  dding  expejiencaa  Ir  Sootland. .  The  writer  pointa  out  that  local 
fDrma  of  aki  haTe  been  in  nae  in  the  Britiah  lalea  for  generationa. 

United  Sngdon— Torkahire.    CMog.  Mag.  1  (1901):  514-551.  Oartar. 

BiTer  Oaptore  in  the  Don  Sjratem.    By  the  Bev.  W.  L.  Carter. 
The  Glacoation  of  the  Don  and  Deame  Yalleya.    By  the  aame. 


Ontral  Aaia— Han  flhan.    Petermanm  Jf.  50  (1904) :  272-273.  Friedariahaea. 

Peneplain-Bildongen  im  zentralen  Tien-aohan  ?    Yon  Dr.  M.  Friederiohaen. 

Central  Aaia — ^liaa  Shan.  Xerthaohar. 

Petermanm  M,  JBr^ntung$heft  No.  149  (1904):  pp.  100. 

YorUnfiger  Bericht  fiber  eine  in  den  Jahren  1902  and  1908  ansgefiibrte  For- 
aohuDgBreiae  in  den  zentralen  Tian-Schan.  Yon  Dr.  G.  Merzbaoher.  With  Map 
and  Panoramoi. 

Ghinaae  Xmpire— Tibet.    J.Q.  Tokyo  Q.8.  16  (1904) :  193-19  k  Ogawa. 

Yaantem  Narita'a  Travel  to  Lhaaaa.    By  T.  Ogawa.    [In  Japaneae.] 

Ohinaae  Empire— Tibet.  landberg. 

The  Exploration  of  Tibet:  ita  History  and  Partioolara  horn  1623  to  1904.  By 
G.  Sandoerg.  Calcutta :  Thacker,  Spink  &  Co. ;  London :  W.  Thacker  &  Co.  1904. 
Siie  9  X  5|,  pp.  Ti.  and  824.    Jlfop  and  Plan.    PrMtnUd  by  the  Author. 

A  naeful  and  carefully  carried  out  compilation.    The  map  is  somewhat  roughly 
drawn,  and  shows  only  the  main  outlines  of  Tibetan  geography. 

Trench  Indo-Ohina— Tongking.    B.O.  Hist,  et  De%cHpiive  (1903) :  421-497.        Oirard. 

Lea.  tribna  aauvages  du  Haut-Tonkin.  Mans  et  M^oe,  notes  anthropom^triques  ot 
ethnographiqnea.    Par  Dr.  H.  Girard.     With  Map  and  Plate: 

India— Population.    Qwirterly  J.B.  Meteorolog.  8.  80  (1904) :  273-285.  Dallaa. 

The  Yariation  of  the  Population  of  India  compared  with  the  Yariation  of  Bainfall 
in  the  decennium  1891-1901.    By  W.  L.  Dalhis.     WUh  Maps. 

Japan.  P.B.  Philotoph.  8.  OUugow  35  (1903-1904) :  289-300.  Fnkniawa. 

The  Future  of  Japan  from  the  (Geographical  Point  of  Yiew.  By  Sampachi 
Fnknzawa. 

Japan.  J.Q.,  Tokyo  0.8.  15  (1908):  631-636;  16  (1904) :  28-81.  Tanaka. 

Limnological  Besearchea  in  Environs  of  the  Bandai-aan.  By  A.  Tanaka.  [In 
Japaneae.]  ^ 

Japan— Trade.  •  Eatton. 

The  Foreign  Commerce  of  Japan  aince  the  Bestoration,  1869-1900.  By  T.  Hatton. 
(Johna  Hopkins  Univeraity  Studies,  Series  xxiL  Noa.  9-10.)  Baltimore,  1904. 
Siae  9i  X  6,  pp.  80.    Diagram. 

Japan— Yolaanoea.  J.Q.,  Tokyo  0.8. 15J1908):  813-818.  Otsnki. 

Yolcanoea  of  North  Japan.    By  Yonosuke  Otsnki.    [In  Japanese.] 

Malay  Arehipalago— Borneo.  Beeeari. 

Wanderinga  in  the  Great  Forests  of  Borneo.  Travels  and  Besearches  of  a 
Naturalist  in  Sarawak.  By  O.  Beccari.  Translated  by  Dr.  E.  H.  Giglioli,  and 
reviaed  and  edited  by  Dr.  F.  H.  H.  Guillemard.  London:  A.  Constable  Sc  Co., 
1904.  Siae  9  x  6,  pp.  xxiv.  and  424.  Maps  and  Illustraiions.  Priee  16f.  net. 
Presented  by  the  PMishers. 

The  Italian  original  waa  reviewed  in  the  Journal  for  October,  1902  (vol.  90,  p.  443). 

Pvni**  De  Morgan  and  Hnart. 

.    Mission  Scientiflque  en  Perse.  Par  J.  de  Morgan.  Tome  v.    Etudes  linguistiques. 
Denxi^me  Partie.      Textes  Manda'itea  public  par  J.  de  Morgan.     Avec  une 
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Noiioe  titxt  left  Haad^ens.  Far  0.  Hiiatt.  Fltfia:  ft  IiMouz,  190^.  G^e*  11)  K ^ 
pp.  xiT.  and  286.    Pia(et.    iViM4a/f>. 

Boaih-lMt  Alia.  Hagftr. 

.  Alte  Metalltrommeln  aus  Sfidosi-AsieD.    Mit  UntentilUimg  der  GkMellaohalt  any  . 
Fardenmg  Deutsoher  Wiaaensohaft,  Kuntt  i|nd  Literatar  in  3ohmeii,  beiana- 
gegeben  yoq  Frani  Heger.     Text  and  Platea.     Lelpiig:  K.  W*  Hienemaimk 
1902.    Sixel5xilli,pp.  248.    PreteiUed  by  the  AMor. 

Tnrkef— Arta  Xinor.  Olobui  86  (1904) :  1 2&-18S.  Xaaka. 

Daa  Sohlaohtfeld  am  Granikut.    Yon  Obent  A.  Janke.     WUk  Map  a/wi  XSniira- 

AimiOA. 

Afriea— Bistorieal.  YoIlkoiuAar. 

Die  Quellen  Boorguignon  d'Anvillea  ffir  aeine  Kriti«ohe  Karte  yon  Afrioa.  Yon 
Dr.  M.  Vollkommer.     (MQnchener  Geographiiebe  Studien,  heraosgegeben  von 

B.  G&nther.  Seohzelmtea  Btttck.)  Manchen :  T.  Aokermann,  1904.  Sise9fx0» 
pp.124.    Priof2«.  6<i. 

This  will  be  Bpecially  noticed. 

Angola.  Z,  KdUmiaipcHHk  6  (1904) :  749-748.  Singalmaan. 

Von  MtiMamedes  zom  Knnene.    Yon  C.  Singelmann. 

Central  Afriea.  Plarre. 

De  BraszaTille  an  Cairo  par  I'Onbangni  et  le  Bahr-el-Ghazal  (1903-1904).    Par 

C.  Pierre.  (Extrait  da  BtUUtin  de  la  BoeUl^  de  O^bgraphie  OommereiaU,  No.  8, 
Ann€e  1904.)    Pariii  1904.    Size  9  x  5),  pp.  24,    Map.    Prtmnted  by  the  Author. 

Central  Sudan.  C,  lid.  1S9  (1904) :  378-379.  Hnbart. 

Sot  lee  roobee  feroptives  rapport^s  par  la  mlMion  Niger-B^nou^-Tobad.  Note  de 
H.  Hubert. 

Congo  State.  Tnehi. 

Congo  Free  State.  Report  of  the  Yioe-Governor  General  to  the  Secretary  of  State. 
(Extract  from  Bulletin  Offieiel^  No.  7,  July,  1904.)  BruaBela :  J.  LeVj^gtie  A  Co. 
Size  9x6,  pp.  96. 

Dahoma.  La  G.,  B,8,Q,  Parti  10  (1904) :  267-286.  Drot. 

Notes  sur  le  baut  Dahomey.    Par  —  Drot     With  Map$. 

Dakome— Borgo.  La  (?.»  B,8.0.  Paris  10  (1904) :  145-160.  Sronsiaaa. 

Le  Borgoo.    Par  G.  Bronsseao.     With  Map, 

•East  Afdea.  Jahretb,  O.-Ethnog.  Oe$.  Zurich  (1903-1904) :  89-67.        Xollbninnar. 

Die  Eisenbtthn  von  Djiboati  nach  Harar.  Yon  U.  Kollbronner.  With  Map  and 
lUustraiiow. 

Xgypt*  Wessaly. 

Topographic  des  Faijiim  (Arsinoites  Nomns)  in  griechiscber  Zeit.    Von  Dr.  K. 

Wessely.    (Denkscbriften  der  K.  Akademie  der  WissenBchaften  in  Wien.    Philo- 

sopbisob-bistorischo  Klasse.  Band  L.  i.)      Wion :  C.  Gerold's  Sohn,   1904.    Siae 

124  X  1^*»  PP-  ^^2*    ^«/«»    ^^^  !!•• 
Egypt^Agricoltnre.       8eotti$h  Q.  Mag,  90  (1904) :  561-568.  Joannldes. 

Egyptian  Agriculture,  with  special  reference  to  Irrigation.    By  V.  N.  Joannides. 

Egyptian  Sudan.  /.  Anihrop.  I,  84  (1904) :  149-166.  Cummins. 

Sub-tribes  of  the  Bahr-el-Ghazal  Dinkas.  By  Captain  8.  L.  Cummins.  With 
lUuttratiom. 

German  Souik-West  Africa.     G,Z.  10  (1904) :  507-513.  Do^,, 

Die  geograpbifiobe  Eigenart  des  Aufstandsgebietes  in  Stidwest-Afrika.  Von  K. 
Dove. 

Kamerun.  Deutseh.  K()loniailjlait  16  (1904) :  587-591,  610-613.  Bflrtler. 

Bericht  des  Obcrleutnants  Hirtler  ttbor  cine  Erkundungsexpedition  von  Bamum 
naob  Jabassi. 

Kameran.  Z.  KoUmialpolitik  6  (1904) :  539-552.  Xttrebkoff. 

Binnenwasserstraseen  in  Kamerun.    Von  D.  Kiirchboff. 
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Vuttkamsr. 

JkuUeh.  KoUmiaBitatt  18  (19(K):  80-82, 121-123, 186-188, 821-328. 
BMioht  dot  KaiierlioUeA  Goavemeim  y.  Pattkamer  ilbef  eeine  Belae  in  das 
Tnhadseegebiet. 

Z«k»  COuid.  Z  KolamdlpolUik  6  (1904) :  522-538.  ZunoifiaMor. 

Der  Tiide  oder  Tg&diee.    Von  G.  ▲.  KaniiengiGflser. 

XadftgMMur.  /.  AMiaiiqm  8  (1904) :  489-509.  Vmaad. 

Madagaior  et  let  t)et  UAq-U&q.    Par  G.  Ferrand. 

The  writer  derivee  the  Wak-wak  of  the  old  Arab  writera  from  one  or  other  of 
two  Malagasy  worda  (lee  aiiJU^  p.  98). 

SoiOMa.  B,8.Q.  Cher  2  (1903-1904) :  247-253.  Attanonz. 

Le  Maioe,  Politique,  ]&»Domiqne  et  Pittoresqne  par  le  Comte  J.  B.  d'Attanoux. 
(Oompte  renda  par  J.  Haohat.)     WiVi  Map  and  lUtuiraiiam. 

Morooeo.  QueUioM  Dipt,  et  Colon.  18  (1904) :  465-473.  TrankUn. 

L*aooord  franoo-espagnol  au  sujet  du  Maroo.    Par  J.  H.  Franklin. 

iahara.  B.O.  Hitt.  et  Deecriptive  (1903) :  498-526.  Flamand. 

Xote  Bur  lea  iDBcriptions  et  dessinB  mpestrei  de  la  Gara  des  Gborfa  da  district  de 
I'Aonlef  (Tidikelt ;  Arohipel  Touatien)  recueillies  par  M.  le  Commandant  Deleuzc 
(1901-1902).    Par  G.  B.  M.  Flamand.     With  IUuitratum$. 

lehara.  La  O,,  B.8.0,  PaHi  10  (1904) :  SUSi.  ViUatte. 

Le  raid  dn  Commandant  Laperrine  k  trayerB  le  Sahara.    Lettre  de  M.  ViUatte. 
WUhMdp. 
Bee  noto  Id  the  Journal  for  October  last  (p.  481). 

Hem  Leone.  /.  ManeheUer  G.8. 19  (1903) :  155-166.  Smith. 

Rome  aooount  of  the  Colony  and  Hinterland  of  Sierra  Leone.  By  the  Bcv.  Canun 
F.C.  Smith.     With  lUvitrations. 

iwaiiland.  B,8.0.  Lisboa  22  (1904) :  222-241,  265-282.  Lima. 

0  oaminho  de  ferro  da  Swazilandia.    Por  A.  A.  Lisboa  de  Lima.     With  Map. 

Togo.  Globus  86  (1904) :  283-286.  

Die  Festlegnng  der  Westgrenze  yon  Toga     With  Map. 

TraaiyaaL  — ^— 

Geological  Snryey  of  the  Transyaal.  Beport  for  the  year  1903.  Pretoria,  1904. 
8ise  13|  X  8),  pp.  48.  Map$  and  Illustrations,  Presented  by  the  Qedogical  Survey 
of  the  Transvaal. 

MpoU.  B.S.G.  Com.  Havre  21  (1904) :  13-35.  Mathniiienlz. 

Voyage  en  TripoUtaine  en  1903.    Par  le  Vioomte  de  Mathnisieulx. 
This  jonmey  was  briefly  described  in  the  Journal  for  December,  1903  (p.  700). 

TripolL  B.8.G,  IMU  42  (1904) :  79-101.  MathnisieoU. 

.   Voyage  en  TripoUtaine.    Par  M.  le  Vioomte  de  Mathnisienlx. 

Tiopioal  Africa— Xeteorology.  

Meteorological   Office.     Climatological    Observations  at  Colonial  and   Foreiji^Q 
Stotions.    L— Tropical  Africa,  1900-1901-1902.    Tables  prepared  by  £.  G.  Rayen- 
stein.    London:  Eyre  &  Spottiswoode,  1904.    Sisse  12)  x  10,  pp.  54.    Map.    Price 
6$,    Presented  by  the  Meteorological  Office. 
Students  of  African  olimatology  wiU  be  glad  to  know  that  the  pubUoation  of  results 

of  obeeryations  in  Tropic^  Africa,  inaugurated  by  the  British  Association  Committee 

of  which  Mr.  Rayenstein  was  chairman,  is  being  continued  under  the  Meteorological 

Office. 

Tuis.  B.G.  Hist,  et  Descriptive  (1904):  33-68.  Eamy. 

Cit^s  et  n^cropoles  berb^res  de  TEnfida  (Tnnisie  moyenne).  Etude  ethnographique 
et  arch^ologique.    Par  E.  T.  Hamy.     With  Maps  and  Illustrations. 

VOBTH  AXEBIOA. 

Alaska— Telegraph  System.    National  G.  Mag.  15  (1904):  357-361.  XitcheU. 

^  BuUding  the  Alaskan  Telegraph  System.    By  Captain  W.  Mitchell. 
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2mm.  JUp.  CM.  Sam.  Ckinada  18, 1900  (1908) :  Beporte  F  and  PF,pp:48»  U. 
Ob  ihm  noftik-eMtem  partioii  of  the  Diitrieft  of  fiaakmtohewftii  and  a4)«bent  parti 
of  the  di»tiiete  of  AthabMom  and  KeewatiD.    By  J.  B.  TyrrelL    PlaiB. 
Od  Geolofricml  Explorations  in  Athabaioa,  Saakatohewan,  and  Keapratin  distriott. 
By  D.  B.  Dowling.    Map  and  PlaU. 

C^Aada— Mtlii^  Cotamhia.  Xodaa,. 

Do  lao  Stuart  k  I'Oe^n  Paoi^qne.     Fto  le  B.  P.  A.-Q.  Morioe.    (Extrait  du 

BHllffin  de  la  8oeiH4  NeuehdUmtB  de  OSograjpkie,  tome^xy.,  1904.)    Nentohatel : 

loipw  P.  Attinger,  1904.    8iae  9}  x  6),  pp.  52.    Map  and  SUutmUom.    PrmmM 

hp  a$  AmtMor. 
MalM.  FarriagtaiL 

Obeerrations  an  the  Gadlogy  and  Geography  of  Wettem  Mexioo,  including  an 

M<<oiint  of  the  Cerro  Merotdo.    By  O.  0.  Farringtony  phj>.  (Field  Colnmbiaa. 

If  neenm,  Pablioation  Ko.  89,  (Seologioal  Beriee,  yol.  IL  No.  5.)    CJhicago,  1904. 

8lie  10  X  8|,  pp.  197-228.    JTop  amd  IttudraUofU.     Pre^Med  5f  the  FiM  - 

CoiwfMam  jdumum. 

Notioed  in  the  Monthly  Beoord  for  January  (p.  95). 
Maxioo— Kitla.  J,B.L  BHL  ArehitecU  11  (1904):  51d-526.  JoksML 

The  Bnini  of  Hitla,  Mexico.    By  0.  G.  Johnson.     WUh  Plam  and  BhuiraHomt. 
north  Amerioa— lee.  /.  Oeciog^  IS  (1904) :  282-236.  Tyrrall. 

Crysiosphenes  or  Buried  Sheets  of  Ice  in  the  Tundra  of  Northern  Amerioa.  By  J. 

B.  Tyrrell.     With  lautiraUon, 
Noticed  in  the  Journal  for  Noyember  (p.  951). 

United  SUtes.  Vvlltr. 

U,&  €Mog,  Surv.,  Water-Supply  and  IrrigaUon  Paper^  Na  108  (1904):  pp.  522. 

Oontributions  to  the  Hydrology  of  Eastern  United  States,  1908.    M.  L.  Fuller. 

United  SUtes— Boundaries.    B.  UB.  Qeolog.  8urv.,  No.  226  (1904) :  pp.  146.      Chuuiatt. 
Boundaries  of  the  United  States  and  of  the  Seyeral  States  and  Territories,  with  an 
outline  of  the  History  of  all  important  changes  of  territory  (third  edition).  By  H. 
Gannett.     With  Map9. 

United  SUtes— Delaware.    B.U,8.  Qtotog.  Surv.,  No.  880  (1904) :  pp.  16.         eanaatt 

A  Gazetteer  of  Delaware.    By  H.  Gannett. 

United  SUtes— Oeologieal  Surrey.  Walsett 

Twenty-fourth  Annual  Beport  of  the  Director  of  the  United  SUtes  Geologloal 
Sunrey  to  the  SecreUry  of  the  Interior  1902-3.  Washington,  1903.  Size  11}  x  8, 
pp.  302.    Mape,    Presented  by  the  UB.  Oeologieal  Survey. 

Includes  a  summary  of  geographical  work  in  Alaska. 

United  States— Hydrolo^.  VtwalL 

UB.  Qeolog,  Surv,,  Water-Supply  and  Irrigation  Paper^  No.  98  (1904) :  pp.  862. 

Proceedings  of  First  Conference  of  Engineers  of  the  Beclamation  Serrice.  With 
accompanying  papers,  compiled  by  F.  H.  NewelL     With  Diagram. 

Among  the  papers  printed  is  one  by  I.  W.  MoGonnell  on  the  grand  caSIon'lof  the 
Gunnison. 

UniUd  SUUs— Louisiana.  Harris  and  VvUer. 

UB.  Qeolog.  Surv.,  Water-Supply  and  Irrigation  Paper,  No.  101  (1904) :  pp.  98. 

Underground  Waters  of  Southern  Louisiana,  by  G.  D.  Harris.    With  discussions 

of  their  uses  for  water-supplies  and  for  rice  irrigation,  by  M.  L.  Fuller.     With 

Maps  and  lUuttratiom. 

United  SUtes— Maryland.    B.U.8.  Qeolog.  Surv.,  No.  281  (1904) :  pp.  84.         GhuuMtl. 
A  Gazetteer  of  Maryland.    By  H.  Gannett. 

UniUd  States— MassaohusetU.    /.  Qeology  18  (1904) :  198-214.  OUpf . 

Belations  of  Grayel  Deposits  in  the  Northern  part  of  glacial  Lake  Chades, 
Massachusetts.    By  F.  G.  Clapp.     With  Maps, 

United  States —MassaehusetU.    /.  Geology  12  (1904):  181-197.  Vnlltr. 

Ice-retreat  in  glacial  Lake  Ncponset  and  in  South-eastern  Massachasetts.  By  M. 
L.  Fuller.     With  Map  and  Sedione. 

United  SUtes— VirginU.    B.UB.  Qeolog.  Surv.,  No.  282  (1904) :  pp.  160.         OaAsatt. 
A  Gazetteer  of  Virginia.    By  H.  Gannett. 
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Uiited  tfeatoi— WMtfrirgiaift.  B.17.A  OeoIog.iSfttrv.,  No.  288  (1904):  pp.164.   eaaneU. 
A-GkMelleer  of  West  Yteinia^    By  H.  Gkumett 

The  above  belongs  to  a  series  of  excellent  gazetteers  of  the  separste  btates  of  the 
Amerioan  Union,  all  prspved  by  Mr.  H.  Gannett 

OBHT&AL  AVB  SOUTH  AXXRIOA. 

AigtBUM  BspnUis-r-Minss.  HoskoM. 

Offloial  Beport  upon  the  Mines,  Mining,  Metallurgy  and  Mining  Laws,  etc.,  etc.,  of 
the  Argentine  Bepnblic.  By  H.  D.  Hoskold.  Baenos  Aires :  South  American 
Hank  Note  Company,  1904.    Size  10}  x  7,  pp.  iy.  and  474. 

MMk  and  BrailL      B.  Oficina  Nae,  La  Pan  8  (1908) :  626-636.  

Tratado  de  limites  entre  Bolivia  y  el  Brasil. 
BoUvia^-Oraro.  Wanoe, 

Diccionario  Geogrifico  de  la  Republioa  de  Bolivia.    Tomo  Cuarto.    Departamento 

de  Oruro.    Por  P.  A.  Blanco.    La  Paz  :  1904.    Size  10}  x  7J,  pp.  98  and  cxvi. 

Plan. 

BraiiL  PeiermanM  M,  60  (1904) :  260-266.  Ihering. 

Der  Bio  Jurui.    Von  Dr.  H.  v.  Ihering. 
IraiiL  Kohn,  Z,  A  (1904) :  332-383,  351-353, 371-372.  Papstein. 

Kolonisation  in  den  Missionen  am  Alto  Uruguay,  Sfldbrasilien.    Von  A.  Papstein. 

BraiU.  BiW,  Ceniro  Sei.,  etc.,  Campinai  8  (1904) :  90-95.  Krone. 

6rutas  Calcaress  do  Valle  da  Ribeira.    B.  Krone.     With  inuttraiiotiB. 

BraiU— Bthnology.  Olohu$  86  (1904) :  1 19-125.  Sehmidt. 

Aus  den  Ergebnissen  meiner  Expedition  in  dss  Schingdquellgebiet.  Yon  Dr.  M. 
Schmidt.    With  lUuMirations, 

Brasil  and  British  Oniaaa.  

Monthly  B.  Intemat.  Bureau  American  Repi.  17  (1904) :  620-623. 

Boundary  Award  between  Brazil  and  British  Guiana. 

Central  America  and  West  Indies.  Elliot 

The  Land  and  Sea  Mammals  of  Middle  America  and  the  West  Indies.  By  D.  G. 
Elliot.  (Field  Columbian  Museum,  Publication  D5,  Zoological  Series,  vol.  iv. 
parts  1.  and  ii.)  Chicago,  1904.  Size  10  x  6^,  pp.  xx.  and  850.  Illustrations. 
Presented  by  the  Field  Columhian  Museum. 

Panama  Canal  Deutsch.  O.  Blatter  S7  (1904) :  83-94.  K1irchho£f. 

Die  Bedeutung  des  Panamakanals.    Yon  D.  Kiirchhoff. 

AirSTBALASIA  AHD   PACIFIC  I8LAHD8. 

AnstraUa.  ScoUish  G.  Mag.  80  (1904) :  577-584.  Maodonald. 

Some  features  of  the  Australian  interior.    By  R.  M.  Maodonald.    With  Illustration. 
Aistralia  Alps.  Petermanns  M.  60  (1904)  :  235-243.  Lendenfsld. 

Did  einstige  Yergletscheruiig  der  Australischen  Alpen.    Yon   Prof.  Dr.  B.  v. 

Lendenfeld.     With  lUustrattons. 

Harianne  Islands.  Globus  86  (1904) :  278-282.  Seidel. 

Saipan,  die  Hauptinsel  der  deutschen  Marianen.    Yon  H.  Seidel. 

Hazlaime  Islands.  G.  Anseiger  8  (1904) :  217-220.  Seidel. 

Der  geologische  Aufbau  der  deutschen  Marianen-Insel  Saipan.    Yon  H.  Seidel. 
Vtw  Goinea.   Tijds.  K.  Ned,  Aard.  Oenoots.  Amsterdam  81  (1904) :  879-890.  Qserman. 

•    De  Nieuw*  Guinea- Expeditie  van  bet  Koninklijk  Nedorlandsch  Aardrijkskundig 
Genootshap.    Door  J.  W.  Ijzerman. 

See  note  in  tho  January  number  (p.  97). 

Vew  Ghiinea.  Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  21  (1904) :  998-1021.  Oostenes. 
Eene  verkenning  in  het  binnenland  van  Noord-NicuwGuinca.    Door  L.  A.  van 
Oosterzee.     With  Maps, 

▼letoria.  P.R.S.  Victoria  17  (1904) :  120-144.  Gregory. 

The  Antiquity  of  Man  in  Yictoria.    By  Dr.  J.  W.  Gregory,  f.r.s* 

No.  II.— February,  1906.]  r 
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MLAB  immm. 

lalmti*.  B.  J.G.  Ar^mMm  n  a904) :  144-160. 

Aatirttia.    EL  A.  8.  DeUchaiix.     VPb&  Map. 

the  geogrmphlcal  problemi  offered  bj  the  Antaietie. 

Puiiet. 

Teta  Is  tern  poUdio  Aortrale.  ParE.Pemet  (Extimit  dee  IMmoItm  ib  rJeodlMM 
d^ Mmmm,  BMea-LeUm  ei  AwU  dm  Lgom.)  Ljon:  A.  Bey,  1904.  8tie  11  X  7,  pp. 
lU,    Jfafe.    PreaeiUad  if  Oe  ilvlAor. 

Aa  fciiloTicel  eketeh  of  efforte  for  Uie  dieoorery  of  the  eootheni  regione. 

AilMCi*-Axg«tiBe  BzpeditiM.    B.I.G.  ArgeiUimo  n  (1904) :  57-%  IriMr. 

Pertee  oAcudee  del  Tiaje  de  **La  Urngiimy.''    J.  Iiinr. 

MATHEMATICAL  AMD  PHTHCAL  eXOeMAPHT. 

Cflstifniflij.  Deui9ek.  Q.  BUtter  97  (1904) :  95-116.  WdlkenhAner. 

Ane  der  Qeeehidite  der  Kartographie.  y<m  W.  Wolkenhauer. 
A  wefnl  liet  of  famooe  mape  from  the  leTiyal  of  intereet  in  Ptolemy't  geography 
ia  the  laet  qveiter  of  the  fifteenth  oentoiy  to  Mercator'a  time.  Brief  notes  are  giren 
cm  fpeeial  points  for  whioh  tiie  maps  are  noteworthy.  The  list  is,  howeyer,  by  no 
meaae  eomplete;  thos  we  miss,  amonff  others,  the  rarions  Deseeliers  maps  of  the  second 
<narter  of  tba  sixteenth  oentnry,  the  Maiollo  map  of  1527,  and  the  globe  of  Bobert  de 
BaUly  of  1530. 

CflstsfiBflij.  Nature  71  (1904) :  159-161.  Bsaiky. 

The  First  Tme  Maps.    By  C.  R.  Beasley. 
An  soetmnt  of  the  early  Portolani  of  the  fourteenth  centnry. 

Csnsfrsfliy.  HaatiNh. 

Die   Laadkartenbestande  der  Koniglioben  offenilichen  Bibliothek  sn  Dresden. 
Nebst  Bemerknngen  fiber  Einrichtnng  nnd  Yerwaltung  von  Kartensammlnngen 
▼on   V.  liaotzsch.    (Beihefte  sum  Zentralblatt  ffir  Bibliothefciweeea,   xxyfii.) 
Leipzig :  O.  Harrassowitz,  1904.    8ise  9}  x  6},  pp.  yL  and  146.    Friee  6$, 
This  will  be  noticed  elsewhere. 

Cartography— BeUeft.       £.8.0.  Genice  43  (1904)  :  103-110.  Perroa. 

Beliefs  k  grande  ^belle.    l*ar  C.  Perron. 

PHTnOAL  AMB  BIOLOGIOAL  eiOeBAPHT. 

Cosmsgrapby.    Math.  «.  Naiurw.  BenehU  Ungam  19  (1901) :  204-223.     XdTSsUgethy. 

Ueber  die  Entwickelung  der  Himmelskorper  und  das  Alter  der  Erde.  Yon  B.  t. 
Koresligethy. 

•sophysleB.  OmorL 

Note  on  the  Kelation  between  Earthquakes  and  Changes  in  Latitude.  By  F. 
Omori.  (PublicationB  Earthquake  Invetttigation  Committee  in  Foreign  Languages. 
Na  18.     Pp.  13-21.)    Tokyo,  1904.    Size  lOJ  x  7*.    Diagranu. 

Glacial  Epoch.  Pilgrim. 

Versuch  einer  rechneriachen  Behandlung  des  Eiazeitproblems.  Von  Prof.  Dr.  L. 
riljmm.  (Separat- Abdruck  aus  *  Jahreshefte  des  Vereina  ffir  Vaterl.  Naturkunde 
in  Wurttemberg,'  Jahr.  1^04,  Bd.  60.)  Stuttgart,  1904.  Size  'J  x  6,  pp.  26-117. 
IHogram.     Price  48. 

An  attempt  to  elucidate  the  glacial  problem  by  calculation  from  astronomical  dat*. 
Olsciers— Moraines.         ^r.  O.  Italiana  11  (1904):  899-411.  Bainelli. 

Intomo  alia  nomenclatura  delle  morene  seoondo  recenti  studii.    6.  DainellL 
Hydrography  -Tables.  TuTiflw. 

CoMeU  Perm.  Internal,  Explor,  Mer,  PM.  Circonttanee,  No.  11  (1904):  pp.  24, 

<rt  Tabelle.  Anhang  zu  den  1901  herauagcgebon  hydrographisohen  Tabellen.  Von 
M.  Knudsen. 

limnology— fauna.    Math,  u.  Xaturw.  BerioJUe  Ungam  19  (1901):  89-124.  Bats. 

Die  Fauna  der  Kontinentalen  Koohsalswasser.    Von  Dr.  G.  Ents. 
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HMMTdOfy— Bftia.    Spiunu^i  Mdwrotog,  Mag.  89  (1904) :  161-165.  MiU. 

On  the  UiUTiiimstrioal  Diitrilmtioii  of  Bainfall  about  the  Path  of  a  Barometric 
Pepreaeioii.    By  Dr.  H.  B.  MiU.    WUkDiaqramt. 

Xtteordogy— feafh  Atltatio.  Hepworth. 

S^mm^i  MeUoniog,  Mag.  99  (1904) :  170-171. 
The  Belation  between  Prearare,  Temperature,  and  Air  Oironlation  over  the  Sonth 
Atlantio  Ooeaa.    By  Oomnumder  C.  Hepworth,  03. 

XMeoroIosy— Whirlwindf .     Mim.  8.G,  Qenhe  48  (1904) :  95-134.  Bnmhef. 

NouTellee  obeenrationa  sor  le  rdle  et  Taction  dee  TourbiUons.  Par  J.  Branhes. 
Aveo  denx  appendioee  par  8.  Squinabol  et  G.  Dal  Piaz.     With  Plate$, 

OMtBOgxaphy.  a  Bd.  189  (1904) :  631-632.  Thonlet. 

Fonda  mitfina  de  I'Atlantiqae  nord,  bancs  Henderaon  et  Ciiauoer.  Note  de  M. 
Thoulet 

Ooaaiiflgraphj.  Naiurw,  WoeheMchri/t  3  (i904) :  721-726.  Walther. 

Ueber  Entatehnng  nnd  Besiedelang  der  Tiefaeebecken.    Von  Prof.  D.  J.  Walther. 
Oeaanography.  Z  Oe$,  Erdk,  Berlin  (190^) :  434-497.  mort. 

Fbrachnngafahrten  auf  nordiachen  Meeren.    Yon  J.  Hjort. 

Oeaanography— Atlantic.    Ann.  Hydrographie  32  (1904) :  353-362.  Meinardna. 

Ueber  Schwanknngen;der  nordatlantiachen  Zirkulatioa  nnd  ihre  Folgen.  Yon  Dr. 
W.  Meinardua.     With  Diagram.    Alto  $eparate  copy,  pretented  by  the  Author. 

OaatBOgraphy— Oninea  Onrrent.  

ELNederlandachMeteorologiaohlnatitnut.  No.  95.  ObaenratioDBlOo^anographiquea 
et  M^t6>rologiqiiea  dana  la  B€gion  dn  Courant  de  Guin^  (1855-1900).  I.  Texte 
et  T^leanx.  ll.  Planohea.  Utrecht :  Kemink  &  Zoon,  1904.  Size  13  x  10, 
(Platea)  23.  x  18) ;  pp.  vi.  and  116.    Pre$ented  by  the  K.  Ned.  Meteorolog.  Inttituut. 

Mamology.  Bieberg. 

Handbnoh  der  Erdbebenkunde.  Yon  A.  Bieberg.  Braunachwcig :  F.  Yieweg  nnd 
Sohn,  1904.  Size  9x6,  pp.  xyiii.  and  362.  Map$  and  lUuetratioM.  [To  be 
reyiewed.] 

Teneftrial  Xagnetiam.     Deuttch.  G.  BlSUer  27  (1904) :  63-82.  Sohtttz. 

Die  magnetiachen  Pole  der  Erde.    Yon  Dr.  E.  H.  Schiitz. 

Zoogeography— Whalea.  Trne. 

Smiihtonian  Contribuiiom  Knowledge  38  (1904) :  pp.  332. 

The  Walebone  Whalea  of  the  Western  North  Atlantic,  compared  with  thoae 
ooonrring  in  Eoropean  Waters;  with  some  Obaerrationa  on  the  Speciea  of  the 
North  Pacific.    By  F.  W.  True.     WUh  PlaUe. 

ANTEBOPOftBOftSAPET  ABB  EI8T0BI0AL  eiOftBAFHT. 

OoUmiaation— Methoda.    Z,  KolonialpolUik  6  (1904) :  684-713.  Pftnli 

Der  Koloniat  der  Tropen  ala  H&naer-,  Wege-  nnd  Briiokenbaner.  Yon  G.  Panli. 
With  lUudraiione. 

taunereial  Geography.  Herbertaon. 

rOommercial  Geography  of  the  World.]  By  Dr.  A.  Herbertaon.    London  and 

Edinbargh :  W.  &  B.  Ohambera,  1905.  Size  7x5,  np.  152  and  268.  Afapff. 
Price  3s.  6d.    Presented  by  the  Publisheri. 

looBomiea.  Kropotkin. 

Ilelda,  Factories,  and  Workshops,  or  Industry  combined  with  Agriculture  and 
Brain  Work  with  Manual  Work.  By  P.  Kropotkin.  Fourth  Edition.  New  York : 
G.  P.  Putnam^s  Sons ;  London :  Sonnenschein  &  Ck>.,  1904.  Size  7i  x  5,  pp.  x. 
and  260.    lUuitrations.    Prioeed.nH.    Presented  by  the  AtOhor. 

A  reprint  of  the  suggestive  series  of  eaaaya  firat  publiahed  in  collected  form  in  1898. 

XooDomiea.  lindeman. 

Urbegriffe  der  Wirtaohaftawisaenachaft  Arbeit :  Wert  (Gebraucha-  und  Tanach* 
wert),  Geld,  Preia;  Wirtachaft,  Wirtachaftawissenschaft.  Yon  Dr.  M.  Lindeman. 
Dresden:  O.  Y.  Bohmert,  1904.  Size  9}  x  6},  pp.  xu.  and  248.  Presented  by  the 
Author. 

The  author  points  out  the  importance  of  inclnding  commercial  geography  in  the 
field  of  political  economy. 

b2 
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14,15;  XXX.  4,  8, 12, 16 :  XXXTT.  16;  XXXV. 8, 12, 16 ;  XXXTX  4;  XLIL4: 
XLIII.  14 ;  XLYin.  9, 10, 11, 12, 13, 14 ;  XLIX.  1,  2,  8,  4,  5, 6, 7,  8,  9, 10, 12, 13 ; 
L.  1, 2,  5, 6, 9;  LUI.  8, 12 ;  LIT.  8,9, 10, 11. 12, 16 ;  LV.  1, 5, 9, 18.    Si.  «adL 

(17.  Stanford^  London  Agent) 
Ckrmaiij.  XSnigL  Prtnit.  LandMhAnftiihint. 

Earte  des  Deutsohen  Reiohei.  Heranegegeben  tod  der  Kartographisohe  Abteil« 
QD^  der  K.  Prenss.  Landes-Anfiiahme.  Scale  1 :  100,000  or  1*6  stat  mile  to  an 
inch.    Sheet  290,  Neahaldensleben.    Berlin,  1904.    Priee  1.50m.  etuik  $hut 

London.  Mordtn  and  Lea. 

Facsimile  of  Morden  and  Lea's  Map  of  London,  1682,  in  12  iheeta.  London : 
London  Topographical  Society,  1904. 

The  London  Topographical  Society  has  already  issued  scTeral  most  interesting 
facsimiles  of  old  pUms  of  London,  and  it  was  their  intention  to  publish  a  reprodnction 
of  the  Agas  map  during  the  year  1904,  but  they  have  been  unable  to  accomplish  this, 
as  it  was  found  that  the  preparation  inyolyed  more  time  and  labour  than  would  admit 
of  anv  portion  being  ready  during  theyear.  They  have,  howeyer,  reproduced  Morden 
and  Lea's  *  Prospect  of  London  and  Westroinster,'  which,  although  of  a  latw  date,  is 
in  some  respects  quite  as  interesting  as  the  Agas  map,  especially  as  it  was  from  a 
survey  made  soon  after  the  rebuilding  consequent  upon  the  Great  Fire ;  and,  indeed, 
as  will  be  seen  from  a  note  on  the  plan,  St.  Paul's  cathedral  was  in  course  of  recon- 
struction when  the  survey  was  made  by  "  Wm.  Morgan,  His  Majesties  Connographer, 
1681-2." 

Pomerania.  Halbfisss. 

Tiefenkarten  hinterpommersoher  Seen  nach  eigenen  Lotungen  im  Sommer  1904, 
entworfen  und  gezeichnet  yon  Dr.  W.  Halbfass.  Scale  1 :  ^,000  or  2*5  inches  to 
one  stat.  mile.  Petertnanna  GtographUche  Mitteilungen,  Jahrgang  1904,  Tafel  19. 
Gotha :  Justus  Perthes,  1904.    Pre$enUd  hy  the  PublUher. 

Spain  and  Portugal.  Albert. 

Mapa  de  los  Ferrocarriles  de  Espa2a  y  Portugal  por  A.  M.  Albert.  Con  indices 
alfabeticos  de  todas  las  Estaoiones,  Apeaderos,  Apartaderos  y  Cargaderos  €  indica- 
cion  del  seryicio  que  prestan  los  que  lo  tienen  limitado.  Scale  1 : 1,500,000  or 
28*6  stat.  miles  to  an  inch.    Madrid :  P.  Orrier,  1905. 

An  outline  map  without  physical  features,  showing  railways  in  different  symbols  in 
black.  Numerous  insets  of  special  districts  are  given  on  enlarged  scales,  and  the  map 
is  accompanied  by  an  index. 


Indian  Oovemment  Surveys.  Snrveyor-GeiLeral  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets :  22  N.w.,  parts  of  Kathiawar  and  Kathia- 
war  Agency  and  District  Ahmedabad  (Bombay  Presidency),  additions  to  1902. 
81  B.B.,  parts  of  districts  Hissar  aod  Ferozepore  and  Native  States  of  Patiala 
(Punjab)  and  Bikaner  (Bajputana  Agency),  additions  to  1902.  32  8.x.,  parts  of 
districts  Hissar  and  Loharu  State  (Punjab),  Jaipur  and  Bikaner  States  (Bajputana 
Agency),  additions  to  1891.  84  n.e.,  parts  of  district  Ajmer  and  of  Kishangarh, 
Jaipur,  Tonk,  Bundi,  Udaipur,  and  Shahpura,  Native  States  (Bajputana  Agency), 
additions  to  1903.  34  8.E.,  parts  of  district  Ajmer  and  Native  State  of  Udaipur, 
Jaipur,  Kotah,  Bundi,  and  Shahpura  (Bajputana  Agency),  additions  to  1903. 
41  N.E.,  parts  of  districts  Belgaum,  Bijapnr  and  Dharwar,  and  Kolhapnr  and 
Southern  Maratha  and  Satara  Agencies  (Bombay  Presidency),  and  district  Line- 
sugur  (Nizam's  Dominions),  1903.  44  n.k.,  parts  of  districts  Malabar  and  SonUi 
Ganara  (Madras  Presidency)  and  of  Ooorg.  additions  to  railways  to  1903.  44  8.E., 
part  of  district  Malabar  (Madras  Presidency),  additions  to  railways  to  1903. 
48  N.B.,  parts  of  districts  Dehra  Dun,  Sabaranpur,  Garhwal,  and  Native  State  of 
Tehri  Garhwal  (U.P.  Aera  and  Oudb),  and  districts  Umballa,  Kamal,  and  Native 
States  of  Sirmur,  Patiala,  and  Ealsia  (Punjab),  additions  to  1902.  49  6.E.,  parts 
of  districts  Gurgaon  and  Delhi  (Punjab),  Meemt,  Bulandsbahr,  Muttra,  Aligarh, 
and  Moradabad  (U.P.  Agra  and  Gudh),  additions  to  1903.  51  n.k.,  parts  of 
Native  States  Gwalior  (C.I.  Agency),  Karauli,  and  Dholpur  (Bajputana  Agency), 
additions  to  1904.  52  n.e.,  parts  of  districts  Sanger  (Central  Provinces),  and 
Jhansi  (U.P.Agra  and  Ondh),and  Native  States  of  Gwalior  (C.I.  Agency),  Tonk, 
and  Jhalawar  (Bajputana  Agency),  additions  to  1901.  71  b.b.,  parts  of  districts 
Seoul,  Mandla,  Narsinghpur,  Jubbnlpore,  and  Balaghat  (Central  Provinces), 
additions  to  1908.  72  x.n.,  puis  of  districts  Nagpur,  Seoni,  Bhandara,  Chhind- 
warn,  and  Balag^  (Oentral  Provinces),  additions  to  1903.    77  v.s.,  parti  of 
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diftriofi  Kellora  wad  Onddftpah  (Madras  Preridenoy),  additioDs  to  1899.  86  S.W., 
parts  of  dittriota  Eheri,  Bitapnr,  and  Bahraich  (United  Provinoei),  and  of  Nepal, 
additioiui  to  1908.  87  8.S.,  parts  of  districts  Azamfifarh,  Gon^chpnr,  Basti,  Fyn- 
bad,  Snltanpnr,  and  Gonda  (U.P.  Agra  and  Oadh),  additions  to  1902.  90  8.B., 
parts  of  distriots  Sambalpnr  and  Bilaspnr  (Central  Provinoes),  and  of  Tribntarj 
State  Sargi^a  (Bengal),  additions  to  1900.  91  ax.,  ports  of  distriots  Bsipnr, 
SiuBibalpnr,  and  Natiye  Btate  of  Patna  (Oentral  ProVinoes),  additions  to  1903. 
124  8.V.,  parts  of  distriots  Kammp,  Nowgong,  Darrang,  Oaohar,  Khasi,  and  Jaintia 
Hills,  and  Naga  Hills  (Assam),  corrections  to  1901.  125  H.w.,  parts  of  distriots 
KttBinip,  Sylhet,  Khasi,  and  Jaintia  Hills  and  Garo  Hills  (Assam),  and  of  Mvmen- 
singb  (Bengal),  additions  to  1903.  29,  parts  of  distriots  Gajrat  Jbelnm,  Bawal- 
pindi,  Sbabpnr,  Gojranwala,  Gnrdaspnr,  Kangra,  and  Sialkot  (Punjab),  and 
Kisbtwar,  ifowsbera,  Badrawar,  and  Jnmmu  (Kasbrair),  additions  to  1903.  54, 
parts  of  districts  Hosbangabad,  Kimar,  Wardba,  and  Betul  (Central  ProyinoesX 
Amxmoti,  Akda,  Bnldana,  and  Ellicbpur  (Berar),  Kbandesb  (Bombay  Presidency), 
and  of  Natiye  State  Indore  (O.I.  Agency),  additions  to  1901. — Eastern  Bengal 
Surrey.  8  ndles  to  an  inob.  Bbeets :  11,  narts  of  districts  Daijeeling,  Jalpaignri 
(BeDff^),  and  Goalpara  (AssamX  witb  Native  States  of  Nepal,  Sikldm,  and 
Bbntan,  additions  to  railways  and  boundaries  to  1903.  15,  parts  of  districts 
Tipperab,  Noakbali,  Chittagong  Hill  Tracts,  and  Native  State  »Hill,  Tipperab, 
additions  to  railway  to  Jone,  1898, 1903. — Western  Beniral  Survey,  8  miles  to  an 
indb.  Sbeets:  3,  parts  of  districts  Bancbi  and  Hazaribagb,  the  Gkiijat  States, 
Chang  Bbakbar,  Koria,  Sargnja,  and  Jashpur  (Cbota  Nagpore  Division ),  addition 
to  ndlway  to  Febmarv,  1903.  4,  Udepur,  Gangpur,  etc.  (Garjat  States  of  Cbota 
Nagpore),  and  Atbmallik  (Orissa  Tributary  States),  and  part  of  district  Bancbi 
(Bengal),  additions  and  oorrections  to  January,  1899,  1903.  6,  districts  Dar- 
bhanga,  Muzaffarpur,  and  Cbamparan,  and  part  of  Nepal,  additions  and  correc- 
tions to  railways  and  boundaries  to  September,  1903. — ^Madras  Presidency,  32  miles 
to  an  incb,  additions  to  railways,  roads,  etn.,  to  190.S,  1904. — Rajputatia  Agency, 
16  miles  to  an  incb.  Second  Edition,  additions  and  oorrectioDS  to  houmlaries, 
railways,  etc.,  1903;  2  sheets,  1904. — District  Abmednbad.  4  miles  to  an  inch; 
2  sheets,  1903. — District  Nagpnr  (Central  Provinces),  4  miles  to  an  inch.  1903. 
— United  Provinces  of  Agra  and  Oudb  in  May,  190.3, 32  miles  to  an  incb. — District 
Baradanki  (U.P.  Agpra  and  Oudb),  4  miles  to  an  inob,  additions  and  oorrections 
to  1902,  1903. — District  Jubbulpore  (Central  Provinces),  4  miles  to  an  incb, 
additions  and  corrections  to  roads,  railways  and  boundaries  to  September,  1901, 
1903. — District  Sontbal  Parganas  (Lower  Provinces,  Bengal),  4  miles  to  an  inob, 
additions  and  oorrections  to  March,  1903. — Kangra,  2  miles  to  an  inob ;  4  sheets, 
1903. — ^District  Broach,  4  miles  to  an  inch,  1904. — Assam  Survey,  1  mile  to  an 
indb.  Sheets :  (Preliminary  Edition)  39,  districts  Kamrup,  Darrang,  and  Now- 
gong,  Seasons  1883-87  and  1807-98,  1903 ;  (Preliminary  Edition)  86,  districto 
Dairang  and  Sibsagar,  Seasons  1888-90  and  1898-99,  1903;  100,  districts 
Bibsagar  and  Lakbimpur,  Seasons  1888-92  and  1898-99,  1903;  131,  parts  of 
distriots  Lakbimpur,  Sibsagar,  and  the  Naga  Hills,  Season  1889-90,  1903.— 
Bengal  Survey,  1  mile  to  an  incb.  Sheets  :  (Preliminary  Edition)  56, 85,  district 
Saran,  Seasons  1895-99,  1904;  67,  parts  of  districts  Banchi,  and  Sirguja  and 
Jasbpur  States  (Cbota  Nagpore),  Season  186.5-66,  correction  to  bonnaary  to 
September,  1902, 1903;  110,  districts  Muzaffarpur  and  Cbamparan,  Seasons  1893- 
96,  oorrections  to  1903;  136,  166, 195.  dintricts  Cuttsck  and  Puri.  Seasons  18f>8- 
95  and  1895-96, 1903;  167, 197,  district  Puri,  Seasons  1889-91  and  1894-96,  1904; 
219,  district  Balasore,  Seasons  1892-94,  1903;  (Second  Edition)  221,  222,  dis- 
triots Cuttack  and  Balasore,  Seasons  1888-95,  1903;  (Second  E'iition)  223, 
district  Cuttack,  Seasons  1888-89  and  1891-93,  1903;  (SHSond  Edition)  235, 
districts  Sontbal  Parganas  and  Birbbnm,  Seasons  1841-43  and  1849-51,  1903; 
284,  districts  Bardwan  and  Nadia,  St-asons  1853-56,  1903:  301,  parts  of  districts 
Bajsbahi,  Dinajpur,  and  Malda,  Seasons  1848-51  and  1857-60,  1903;  347, 
^stricts  Mymensingh  and  Pabna,  Seasons  1850-54,  1904:  .348,  dintricts  Mymen- 
singb,  Dacca,  and  Pabna,  Seasons  1850-54  aitd  18A7-58,  1904.  —  Bombay 
Survey,  1  mile  to  an  inch.  Sheets:  (Second  Edition)  61,  parts  of  Kati  ia* 
war  Agency,  Season  1873-74,  additions  to  rnilwHys  to  1893,  1903;  136,  dihtrict 
Tbana,  Seasons  1881-83,  1902;  184,  parts  of  Bnroda  State  nnd  of  tlie  Rewa 
Kantha  Agency,  Seasons  1883-85,  additions  to  railwav  to  1902, 1903;  258,  dintrict 
Nasik,  Season  1878-74,  additions  to  railways  to  1900, 1903.— Burma  Survey,  1  mile 
to  an  inch.  Sheets:  (Preliminary  Edition)  112  (N.S.),  distritU  Minbu  and 
Magwe,  Seasons  1891-92  and  1896-98,  1901 ;  153  (N.S.)  154,  parts  of  distrioU 
Myingyan  and  Magwe,  Seasons  1895^96  and  1901-02.  1903;  156  (N.S.),  parts  of 
distriots  Magwe  and  Minbu,  Seasons  1892-93  and  1901-02, 1903;  (Preliminary 
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Xa^  of  fr-nfa     Scale  1  :  ISQlMO  or  3  iteL  ailer  to  •■  iMih. 
14  ^  Wcflt  at  Fifth  M eridisB,  rarued  to  Xftreh  U.  190L     Kftaloopi 
»L  W«flK  of  Szth  Xeridifta.  rerued  to  S6|i4Miber  90,  1899.     Ottawa: 
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Manay^i  SaaP  OiMrrl  Atha.    Edited  lir  6.  R  Graadr,  m.a^  djjrt. 
Aika  Xsny,  ISiM.    Priec  &.    Pnmmiad'hf  Oe  PMuktr. 

Xinav't  -CiMwal  Hand  ]fa|M»*  whiek  ha^a  iccently  beea  pabluted  midflr  tka 
nurvwaac/Jfr.6.&GnadT,analiaadTvenkiM»wnaBdap|Mated.  OaeofUieir 
cfarf  in-i—iHiiiiii—  IB  that' sRftl  care  ka«  beea  token  with  Um  kOkaad  giBanal 
rdkf  of  ikcaootnca  vitk  wkiek  tker  deaL  ftnd  tke  turner  in  wkiek  tkcae  have  keen 
'  hf  eolonr  tinting,  eerteial  j  anaUca  tke  names  to  ke  deail  j  leed.  Tke 
of  a  eovatrr  are  m>  ekaelr  couweted  with  iia  kietorr  tkal  too  gn^ 
MC  ka  attached  to  their  repreaentation  npco  chaiinal  ■«{■»  end 
it  ii  mtMhtuwj  to  are  that  thia  &et  ie  fnUr  aeknowledi^ed  kj  Mr.  Grandy  in  tka 
pRBBt  adM.  ae  we&  aa  tke  mape  already  referred  ta  Tke  mape  in  tkia  atlM  are 
feaffiny  sMilar  in  rtrie  to  tke 'ClaaBcal  Hand  Mapa.'  and  an  conAendakly  ekac 
Only  tnore  nareea  that  are  really  nteiinT  and  of  impcrtanee  are  giren.  The  allaa 
eontaisa  afaoc*tiMr  fonrteen  Bapa.*aMd  indodea  an  important  sheet  of  plana  of  tka 
priacicnl  battkAtUa  in  Greek  and  Boaan  kistorr.  There  ia  also  a  good  index.  Ito 
■Ban  poar«L>abo«kl  faring  Hwitkin  tke  Rack  of  alL  and  it  villdodbtfaBB  ke  fooid 
of  great  aafifciii  rr  to  stndente  of  kiitory  generellr. 


Graaaer  Dentaeher  KolonialathsL  Bcaikeitct  Ton  Panl  ^^prigade  vnd  Meat  MbiaeL 
Heraosenreken  von  der  Kokmial-Akceiliajr  dcs  Awvirtisen-Amta.  Liefernag  4. 
Devtaet-Ofttafnka.  Scale  1  :  1X00.000  or  15  8  *ut.  miWa  to  an  inek.  Skeeto:  20, 
KflfTnatfwde:  ^  Xen-Lanrenbnrr.  Die  Deoticken  Bcaitinngtpn  im  StiDen  Oeean 
nad  KiastaekoQ.  Sheet  25.  General  Map.  8«^e  1  :  15.i>00.0i)0  or  2967  atai. 
Bulea  tA  an  inch.  Berlin  :  Dietrick  Beiiner  'Enst  Vokren),  l^H.  PtimmUd  6f 
iUPwUiAer. 

The  ikeets  cf  German  East  Africa  inclnde  the  coontry  to  the  east  and  north  of 
between  4=  S/y  and  1?=^  S.  la;,  ar.d  3**  Sl^'  and  ST^  1 


Lake  Xjasa  between  4=  3<y  ^id  li=  S.  la;,  ar.d  3**  Sl^'  and  ST^  10*  K.  kMg.  Tko 
tkixd  sLeet  in  tkis  part  is  a  osefnl  genenlBap  of  the  Wcatem  Pacitie.  witk  tke  German 
and  otkK-  Enropean  territonal  poaeeeaioos  el*«rlT  distininiishcd  of  dUferent  eofeon^ 
Tkis  latter  is  a  mere  outline  map.  but  serrea  veil  aa  an  index  to  tke  more  detailed 
wkick  are  given  in  the  others. 


Tiaw  Chart  of  tke  World.  Patented  br  Edward  Cowell.  Instant  time  in  100 
impottuit  eitiesL  London :  George  Pkilip  it  Son,  Ltd^  ~19iH\  Prioi  6d.  nsl 
PreamW  (y(A#P.62u*er. 

Tke  mezidian  cf  Greenwich  ia  shown  ky  a  rertical  line  ranning  down  tke  eentre  of 
tka  ^agam,  and  twelre  otker  meridiana  aire  drewn  at  interrab  of  an  konr  cb  either 
*"^      '"'    rertieal  line.    Tke  prinstpal  dtica  of  tke  world  are  laid  down  in  tksir 
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nneoliTt  JongitndBt  nUtiTe  to  the  meridiaa  of  Gxeenwioh  without  any  resard  to 
latftoda.  AloDg  the  top  of  the  diagram  a  aeparate  alip  of  p^;>er  ii  placed,  through 
Mba,  Upon  thb  are  marioed  the  hoare  of  the  day  and  night,  and  by  placing  the  hour 
of  the  day  in  line  with  the  meridian  of  any  place,  the  time  of  all  other  placet  on  the 
dlagraoi  can  of  eonne  be  eaaily  read  off.  Ifuiy  diagrams  of  Tariom  kinds  haTe  been 
denied  lior  ahowbig  the  relatlTe  times  of  different  pdces  in  the  world,  and  it  is  donbtf ol 
if  anything  is  sained  here  Ofer  the  well-known  oironlar  form,  whioh  is  certainly  more 
donuble  than  uds. 

WerU.  Stieler. 

None,  nennte  Liefemngs-Ansgabe  yon  Stielers  Hand^tlas.  100  Karten  in  Kap- 
fentloh  heransgegeben  yon  Justus  Perthes'  Geographisoher  Austalt  in  GU>tha.  39 
XL  40  Liefemng.    Gotha:  Justus  Perthes,  1904. 

Theae  parts,  which  are  in  one  ooyer,  contain  the  following  maps :  No.  7,  Europe, 
by  O.  Soheirar,  scale  1 :  15,000,000 ;  No.  66,  Indo-Ghina  and  the  Bialay  Archipelago, 
1^  0.  Barioh,  soale  1 :  12,500,000 ;  Nos.  73  and  74,  Africa,  by  H.  Habenicht,  scale 
1 : 7,500,000,  sheets  5  and  6. 

0EABT8. 
CUIs.  Chilian  Bydrographie  Oiftoe. 

Chilian  Hydzographic  Chart  No.  106,  Golfo  Corooyado:  estero  Palyitao,  no 
Teloho,  ensenada  Ghaiten.  Hcale  1 :  50,000  or  1*3  inch  to  a  stat.  mile.  Val- 
paraiso: Ofioina  Hidrografica,  Marine  de  Chile,  1904.  Pre$efUed  by  the  Chilian 
Effdrographic  Offlee. 

Verth  Atlantie.  V.B.  Hydrographie  OflLee. 

Pilot  Chart  of  the  North:Atlantic  Ocean  for  December,  1904,  and  January,  1905. 
Washington  :  U.S.  Hydrographie  OfBce,  1905.  FruenUd  by  the  U.8.  Hydrographie 
€i/he. 

Wntk  Atlaatio  and  Xediterranean.  Meteorological  Oilloe. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  January,  1905.  London : 
Meteorologioal  Office,  1904.  Priee  6t.  Fretented  by  the  Metearohgieal  OffiM, 
London. 

Vorth  Faeiile.  U.S.  Hydrographie  Offie6. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  January,  1905.  Washington :  U.S. 
Hydrographie  Office,  1904.    Fretented  by  the  U.8.  Hydrographie  Office. 

FHOTMBAPES. 

Axgntine  and  Paraguay.  


Six  photographs  of  Northern  Argentine  and  Paraguay.  Fretented  by  Allan  Brodie^ 
Eeq. 

These  photographs  are  all  interesting,  but  those  of  the  Toba  Indians  are  specially 
welcome  to  our  oollection. 

(1)  Goyemment  House,  Formosa,  Argentine  Chaoo ;  (2)  A  wood-cutting  establish- 
ment in  the  Argentine  Chaco ;  (3)  Buins  of  the  church  of  Humayta,  Paraguay ;  (4)  A 
group  of  Toba  Indians ;  (5)  A.  Toba  braye ;  (ti)  A  tame  Indian  of  the  Toba  tribe. 

Xgyptian  Sudan.  Kearney. 

Sixty  photographs  of  the  White  Nile  and  its  tributaries,  taken  in  September, 
1903,  by  Mr.  J.  Kearney,  under  the  direction  of  Captain  H.  G.  Lyons,  B.E.,  Director- 
General,  Egyptian  Sunrey  Department,  Cairo.    Freeented  by  Sir  WiUiam  Oarstin, 

O.C.M.O. 

These  photographs  were  taken  by  Mr.  J.  Kearney,  of  the  Egyptian  Suryey  Depart- 
ment, during  the  time  of  flood  in  September,  1903.  Tbey  are  remarkably  good 
specimens  of  platinotypes,  and,  as  may  be  judged  from  the  titles,  arc  most  characterifetio 
OS  the  region.  Some  of  the  yiews  of  the  riyer-banks,  papyrus  growth,  etc.,  are  of  special 
interest,  as  are  also  the  native  types. 

(1)  Cliff  dose  to  site  of  old  Austrian  mission,  Gondokoro ;  (2  and  3)  Looking  up- 
stream, Gondokoro ;  (4  and  5)  View  showing  Nilometer,  with  river-gauge,  Gondokoru ; 
(6)  Collector's  house  and  office,  Gondokoro;  (7)  Village  outside  Gondokoro;  (8) 
Another  yillage,  Gondokoro ;  (9)  Wives  of  Uganda  (Sudanese)  soldiers ;  (10)  Lado, 
landing-plaoe ;  (11)  General  view,  Lado ;  (12)  Landing-place  at  high  flood,  Mongalla ; 
(13)  Commandant's  quarters,  Mongalla ;  (14)  Mongalla,  Gebel  Lado  in  distance;  (15) 
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BudaDeae  soldien'  quarten,  Mongalla;  (16)  View  near  landing«rtage,  Kixo;  (17)  Cliif 
of  east  bank  of  Bahr-el-Jebel,  locMdng  np-etream,  Kiro ;  (18)  Knropean  quartets,  Kiio; 
(19)  Oongo  soldiers'  quarters,  Kiro ;  (20)  Gongo  women  labourers,  Kiro ;  (21  and  22) 
Bi^d-cntting  party's  wooden  station  above  Bor ;  (23)  Eopborbia ;  (24")  Yillaffe  neav 
Bor;  (25)  Oeneral  view  of  Gbaba  Shambe;  (26)  Oroap  of  Dinkas,  Ohaba  Shambe; 
(27  and  28)  Papyms,  Babr-el«Jebel  opposite  Hellet-en-Nuer;  (29)  Babr-el-Jebel  at 
Hellet^en-Nner ;  (30)  Tbe  Bohl,  possible  month  of,  enterins:  Bahr-el-Ghazal ;  f31) 
Bahr-el-0haza1,  aboat  30  kilometros  west  of  Lake  No ;  (32)  Bahr-el^hazal,  blocked 
with  erass  sudd;  (33  and  34)  Floatinfc  sndd  in  the  White  NUe ;  (35)  Shipping  fuel; 
(86)  Bahr-el-Zaraf,  showing  four  hills  forming  Gebel  Zaraf ;  (37-39)  Sobat  nver, 
from  Amerian  Mission  Btation  of  Doleib  Hilla ;  (40)  Groap  of  Shillnks,  Bobat  river ; 
(41  and  42)  Three  Bhilluks,  Sobat  river ;  (43)  Tanflkia ;  (44)  Native  fishing, 
Tanfikia;  (45)  Group  of  Bhilluks,  Tanflkia :  (46)  Commandant  Maonaghten,  Taofikia ; 
(47  and  48)  Villages  on  White  Nile,  south  of  Kodok;  (49)  Mr.  Craig  preparing  to 
measure  a  section  of  White  Nile ;  (50)  In  the  village  of  Kodok ;  (51)  EI  Dneim 
on  the  White  Nile;  (52)  Public  gardens,  Khartnm;  (53)  Govemor-Generars  jmlace. 
Khartum ;  (54)  Poet  Office,  Khartum :  (55)  Bhilluk  natives  of  the  LolU  ^-atehiog 
bird-shooting;  (56)  Benk,  wo(kI  station.  White  Nile;  (57)  Bhilluks  on  Sobat  river ; 
(58-60)  Bhilluks  in  dug-out. 

Portngiiese  last  Afrioa.  Beid. 

Twenty-five  photographs  of  Gorongoza  and  Sheringoma  territories,  Portuguese  East 
Africa,  taken  by  B.  L.  Beid,  Esq.    Pr€$ented  by  R.  L,  lUid,  Eiq, 

The  expeditions  during  which  these  photographs  were  taken  were  describod  in  the 
Oeofjraphiccd  Journal  for  Just  month.  Although  immediately  to  the  north  of  the  Beiru 
railway,  the  region  through  which  Mr.  Beid  travelled  is  very  imperfectly  known,  henoe 
the  photographs  are  of  special  value. 

(1)  View  of  interior  of  old  Portuguese  fort;  (2)  Portuguese  store,  Makaia;  (3) 
View  in  midstream,  Urema  river,  showing  difficulty  of  travelling ;  (4)  The  turning- 
point  of  the  Urema  river;  (5)  Baobab  tree  on  the  M'Kodza  river;  (6)  Borssua  p&lm; 
(7)  The  '*  village  blacksmith,"  Garopa ;  (8)  Camp  at  Nyapiriri ;  (9)  Camp  at  Inham- 
bwe;  (10)  Camp  atNyabava;  (11)  Camp  at  Fontesvilla;  (12)  Some  of  the  sport 
handed  over  to  the  Australian  Government;  (13)  Buffalo;  (14)  Hippopotamus;  (15 
and  16)  Crocodiles;  (17)  Eland;  (18)  Water-buck;  (19)  Lioness;  (20)  Cheeta;  (21) 
Sable  antelope;  (22)  Beedbuck;  (23)  Warthog;  (24)  Herd  of  Wildebeest  on  the 
Pungwe  plains ;  (25)  Hartebeest. 

Vegetation  Types.  Karstea  and  Sehenek. 

Yegetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenck. 
Zweite  Keihe.  Heft  3.  Mexikanische  Nadelholzer.  Yon  Dr.  K.  Stahl.  Heft  4. 
Nordmexikanische  Xeropbyten.  Yon  Dr.  E.  Stahl.  Heft  5-7.  (^haracterbilder 
mitteleuropaisoher  Waldbaume.  I.  Yon  Dr.  Ludwig  Klein.  Jena  :  Gustav  Fischer, 
1904. 

Vietoria  FaUs.  PedrottL 

Nine  photographs  of  tbe  Yietoria  Falls,  Zambezi  river,  taken  by  Mr.  L.  Pedrotti, 
Bidawayo.    Pregented  by  A.  J.  C.  Molyneuz,  Etq. 

An  excellent  series  (»f  largo-size  photographs,  showing  different  views  of  the  falls 
and  characteristic  vegetation  of  their  vicinity.  The  positions  from  which  the  photo- 
graphs have  been  taken  were  evidoutly  carefully  selected,  with  the  most  satisfactory 
result. 

(1)  Yiew  on  the  Zambezi,  looking  down-stream  towards  the  falls  ;  (2)  Yiew  on  the 
Zambezi,  above  the  falls ;  (8)  Yiew  looking  into  chasm  from  its  western  end ;  (4)  The 
Grand  falls :  (5)  Yiew  of  falls  seen  through  the  jaws  of  the  gorge ;  (G)  View  looking 
into  chasm  from  eastern  end ;  (7)  View  from  second  eastern  promontory  over  de])re8sed 
and  narrow  portion  of  '*  Knife  Edge,"  with  falls  l»oyond ;  (8)  View  of  bend  in  caSon ; 
(9)  View  in  rain-forest. 

NJ3.— It  would  greatly  add  to  the  value  of  the  oolleotlon  of  FhotO- 
Srapha  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bo 
acknowledged*  Should  the  donor  have  purchased  the  photographs^  it 
will  be  useftil  Ibr  relbrence  if  the  name  of  the  photographer  and  his 
address  are  given. 
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FROM  SRINAGAR  TO  THE  SOURCES  OF  THE  CHOGO 

LUNGMA  GLACIER.* 

By   WILLIAM    HUNTER    WORKMAN,    M.A.,    M.D.,    F.R-G.S.,    Member 
Alpine  Olub,  Oharter  Member  Amerioan  Alpine  Club. 

It  was  my  fortune  to  spend  the  summers  of  1902  and  1903  in  exploring, 
with  Mrs.  Fanny  Bullock  Workman,  the  hitherto  unvisited  upper 
portions  of  the  Chogo  Lungma,  Hoh  Lumba,  Sos  Bon,  and  Alchori 
glaciers.  We  were  accompanied,  in  1902,  by  the  guide  Mattia 
Zurbriggen  and  porter  Giuseppi  MuUer,  of  Maougnaga,  and  in  1903 
by  the  guides  Joseph  Petigax  and  Cy prion  Savoie,  with  Laurent 
Petigax  as  porter,  all  of  Courmayeur,  who  were  engaged  and  sent  to 
us  in  Kashmir  by  Signer  Francesco  Gonella,  president  of  the  Turin 
section  of  the  Italian  Alpine  Club,  and  Signer  Ettore  Canzio,  of  Turin, 
well-known  Italian  alpinists,  to  whom  we  are  greatly  indebted  for 
their  prompt  and  friendly  assistance.  We  bad  with  us,  also,  in  1903, 
Hr.  B.  H.  M.  Hewett,  of  London,  as  topographer. 

I  invite  you  to  revisit  with  me  to-night  that  portion  of  our 
route,  which  lay  between  Srinagar  and  the  sources  of  the  Chogo 
Lungma,  noting  as  briefly  as  possible  some  of  its  most  salient  features. 

The  Chogo  Lungma,  one  of  the  largest  of  Himalayan  glaciers,  lies  in 
the  northern  part  of  Baltistan,  its  termination  or  snout  being  just 
above  the  village  of  Arandu,  in  lat  35°  52'  N.  and  long.  75^  23'  40"  E., 
twenty-three  marches  north  of  Srinagar,  the  capital  of  Kashmir.  It  is 
best  reached  from  Srinagar  via  Skardo,  the  chief  town  of  Baltistan,  and 
thence  up  the  Shigar  and  Basha  valleys. 

*  Bead  at  the  Boyal  Geographical  Society,  November  21, 1904.  Map,  p.  852.  The 
mapiB  baaed  ou  theodolite  survey  by  Mr.  Hewett,  corrected  and  supplemeDted  from 
obeervations  and  photographs  by  Dr.  William  Hunter  Workman  and  Mrs.  Fanny 
Bullock  Workman. 

No.  IIL— March,  1906.]  s 


246    FROM  SRINA6A&  TO  THE  SOUBC£S  OF  THE  CHOGO  LUNQMA  GLACIER. 

Several  routes  lead  from  Srinagar  to  Skardo,  the  shortest  in  twelve 
marches  being  up  the  Gilgit  road  to  the  Burzil  Chowki  and  thenoe  over 
the  Deosai  Plains.  This  route,  owing  to  the  elevation  of  the  Deosai 
Plains,  between  12,000  and  13,000  feet,  and  that  of  the  Burji  La, 
nearly  16,000  feet,  is  only  free  from  snow  and  available  for  travel 
during  July,  August,  and  the  first  half  of  September. 

The  longer,  more  disagreeable,  bat  more  convenient  and  generally 
used  route,  because  open  the  greater  part  of  the  year,  takes  one  in 
eighteen  marches  up  the  Sind  valley,  praised  for  its  feoenery  by  summer 
visitors  who  have  never  been  farther  afield  and  beheld  the  supreme 
majesty  of  the  wilder  regions  beyond,  over  the  Zozi  La,  a  low  pass 
of  about  11,000  feet  to  Kharbu,  and  thence  down  the  valleys  of  the  Dras 
and  Indus. 

The  Dras  and  Indus  valleys  are  dreary  and  desert,  being  walled  in 
on  both  sides  by  high  mountain  barriers  of  scarred  and  gullied  day, 
crumbling  granite,  and  shale,  without  vegetation,  except  here  and  there 
the  aromatic  shrub  called  boortsa  and  wild  rose  trees,  which  will  flourish 
where  nothing  else  will  grow,  and  which  often  bear  such  a  profusion  of 
blossoms  as  to  hide  their  stems  entirely  from  view.  They  flash  up  in 
the  stony  wilderness  like  marvellous  colour  gems,  each  tree  or  group 
brilliant  with  every  shade  of  mauve  from  the  palest  pearl  to  deepest 
crimson. 

The  path  here  is  narrow  and  rough,  running  up  and  down  steep 
ragged  inclines,  across  gorges  swept  by  mountain  torrents,  through 
stretches  of  soft  sand,  and  over  narrow  ledges  projecting  from  per- 
pendicular rock  walls  which  overhang  rushing  rivers  beneath.  Every 
6  or  6  miles,  usually  at  the  entrance  of  side  valleys,  the  landscape  is 
varied  by  oases  perched  on  the  mountain  flanks,  or  nestling  at  the  bottom 
of  the  valley  by  the  river-bank,  beautiful  in  their  bright  spring  green, 
or  later,  with  their  golden  harvest,  in  striking  contrast  with  the  brown 
barren  surroundings.  The  eye,  wearied  with  the  dull  monotony  of  the 
chaos  of  rock  and  dt^bris  through  which  one  has  been  passing,  rests  with 
delight  on  the  terraced  fields  of  waving  grain,  bordered  by  a  profusion 
of  mulberry,  apricot,  pear,  walnut,  poplar,  and  willow  trees. 

In  the  centre  of  the  oases  stand  villages  of  a  size  proportioned  to 
each,  by  the  industr}^  of  whose  inhabitants  these  gardens  in  the  desert 
are  created.  Every  available  bit  of  alluvium  among  the  rocks  is 
cultivated,  and  good-sized  terraces,  bearing  excellent  crops,  are  seen,  the 
alluvium  of  which  has  been  brought  in  baskets  from  wherever  it  oould 
be  found  in  the  neighbouring  wilderness. 

These  oases  are  of  artificial  creation.  The  land  on  a  sloping  surfnoe 
is  built  up  in  terraces,  one  above  the  other,  retained  by  stone  walls.  A 
mountain  torrent  near  by,  which  furnishes  a  never-failing  supply  of 
water,  is  tapped  at  a  point  above,  and  a  canal  constructed  from  it  to 
carry  the  wa<er  along  the  upper  side  of  the  land  to  b<)  reclaimed. 
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Openings  are  made  in  the  canal  walls  at  desired  points,  and  the  water 
is  distributed  as  required  over  the  whole  series  of  terraoes  from  top  to 
bottom. 

Oases  like  these,  whioh  form  the  homes  of  the  greater  part  of  the 
population  of  the  mountain  valleys,  depend  for  their  existenoe  entirely 
on  irrigation.  Cut  ofif  the  artificial  water-supply,  and  they  would 
become  as  arid  as  the  desert  wastes  around  them.  The  semi-barbarous 
Himalayan  valley-dwellers,  who  in  their  habits  are  but  little  above 
their  domestic  animals,  are  experts  in  the  art  of  irrigation,  and 
have  nothing  to  learn  in  regard  to  it  from  Western  civilization.  Their 
implements  are  simple,  their  methods  of  construction  rude,  but  they  apply 
the  means  at  their  disposal  to  the  desired  end  in  a  manner  absolutely 
scientific,  and  the  results  show  their  skill  to  the  confines  of  the 
oases. 

It  is  marvellous  to  see  what  crops  are  obtained  from  land  that  is 
often  sandy  and  stony.  Such  luxuriant  grain-fields  I  have  seldom  seen 
elsewhere.  One  is  at  first  surprised  at  such  results  when  one  considers 
that  these  lands  have  been  constantly  under  cultivation  probably  for 
untold  thousands  of  years,  that  the  cultivators  have  not  at  their 
command  manure  and  other  fertilizers  such  as  are  used  in  Western  lands, 
and  that  they  harvest  their  grain  by  pulling  it  up  by  the  roots,  thus 
leaving  nothing  in  the  ground  to  nourish  future  crops. 

A  little  observation  reveals  the  secret  of  their  success.  The  sedi- 
ment brought  down  from  the  mountains  in  the  water  of  the  streams  is 
a  potent  fertilizer,  which  is  kept  constantly  applied  to  the  crops  from 
the  time  they  are  planted  till  they  are  ripe  for  the  harvest,  so  that  the 
ground  is  continually  enriched  rather  than  exhausted. 

One  of  the  most  interesting  features  of  the  Dras  and  Indus  valleys 
is  the  evidence  of  water-erosion  everywhere  to  be  seen.  Not  only  near 
the  present  level  of  the  rivers,  but  at  all  elevations,  even  to  the  moun- 
tain-tops several  thousand  feet  above,  the  granite  rocks  are  smoothed, 
rounded,  eroded  in  every  conceivable  manner  and  dented  with  pot-holes, 
showing  that  at  some  distant  period  they  were  subjected  to  the  action 
of  moving  water  carrying  stones.  Boulders  of  various  sizes  are  strewn 
about  at  all  levels,  honeycombed  in  the  most  remarkable  way,  some 
being  mere  shells  eroded  both  outside  and  inside. 

From  the  shapes  and  positions  of  the  pot-holes  and  erosions,  it  is 
evident  that  the  direction  of  the  currents  that  produced  them  was 
about  the  same  as  the  flow  of  the  two  rivers  at  the  present  time.  The 
erosions  are  seen  mostly  on  the  left  banks  of  these  rivers  or  west  sides 
of  the  valleys,  which  slope  away  from  the  rivers  much  less  precipitously 
than  the  right  or  east  sides.  The  explanation  of  this,  as  well  as  the 
question  whether  the  erosions  were  made  at  the  levels  where  they  now 
stand  by  water  flowing  thousands  of  feet  above  the  present  rivers,  or 
at  or  near  the  river-levels  and  afterwards  pushed  up  with  the  mountain 
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masses,  I  leave  to  those  better  equipped  with  geologioal  knowledge 
than  myself. 

Skardo  is  sitaated  in  an  amphitheatre  among  the  mountains  at  the 
point  of  entrance  of  the  Shigar  into  the  Indus  river,  and  is  surrounded 
by  imposing  peaks.  It  is  the  most  important  town  in  Baltistan,  being 
the  seat  of  residence  of  the  Tehsildar,  and  possessing  a  post-offioe, 
telegraph-offioe,  sab-treasury,  and  bazaar.  The  Government  maintains 
a  meteorological  station  with  mercurial  barometer  and  other  instru- 
ments, the  readings  of  which  at  8  o'clock  a.m.  are  daily  forwarded 
to  the  meteorological  office  at  Calcutta.  During  both  our  expeditions 
to  the  Chogo  Lungma  and  adjacent  glaciers  in  1902  and  1903,  this 
served  as  our  lower  station  for  the  calculation  of  altitudes,  and  the 
Qoyemment  official  kept  a  daily  record  of  readings  at  8  a.m.,  12,  and 
3  p.m.  for  us. 

A  short  distance  above  Skardo  the  Indus  is  crossed  in  a  flat  boat, 
and  a  large  basin  several  miles  in  diameter,  surrounded  by  mountains 
and  deeply  covered  with  sand,  has  to  be  traversed.  The  ¥rindHStorms, 
which  rage  here  almost  daily  in  the  afternoon,  have  driven  the  sand 
into  a  series  of  remarkable  sand-dunes.  These  take  the  shape  of  long 
elevated  ridges  and  hillocks,  surmounted  by  sharp  aretes  and  curling 
crests,  some  of  which  strongly  resemble  snow-cornices.  I  could  not 
perceive  that  these  last  actually  overhung  the  perpendicular,  though  I 
suspect  they  do  when  formed  in  damp  weather,  the  overhanging  por- 
tions afterwards  crumbling  and  falling  when  dried  by  the  burning  sun, 
as  loose  sand  was  seen  on  the  leeward  slopes  just  below  the  sharp  edges. 

The  sand  acts  like  snow  under  the  influence  of  the  wind,  and  the 
result  here  was  an  exact  counterpart  of  a  high  snow  region  exposed  to 
strong  winds.  The  tops  of  the  highest  of  these  hills  and  ridges  must 
have  been  300  feet  or  more  above  the  general  level  of  the  basin.  They 
were  composed  of  fine  white  sand,  whilst  the  lower  slopes  consisted  of 
coarse  sand  driven  into  wavelets  3  or  4  inches  deep,  and  from  3  to  12 
feet  in  length. 

From  here  the  route  leads  up  the  wide  Shigar  valley,  with  its  con- 
stant succession  of  villages  situated  on  fertile  alluvial  fans,  which 
radiate  from  the  openings  of  the  gorges  cleaving  the  mountain  barriers 
on  either  side.  The  Shigar  valley  is  renowned  for  the  quality  of  its 
apricots  and  mulberries,  which  are  delicious,  as  well  as  for  the  abun- 
dance of  its  grain.  The  village  of  Shigar  is  the  principal  grain  depdt 
of  this  region,  and  there  we  purchased  the  large  supply  of  ata,  or  meal 
— some  4  tons — which  in  1903  was  required  to  feed  the  eighty-five 
coolies  who  accompanied  us.  The  ata,  which  had  to  be  forwarded  in 
skin  sacks  eight  to  ten  marches  to  us,  shrunk  about  20  per  cent, 
in  btdk  at  the  hands  of  the  coolies  who  carried  it.  As  we  paid  for  it 
in  advance  when  ordering  it,  the  burden  of  this  shrinkage  fell  upon 
us,  and  not,  as  should  have  been  the  case,  on  the  official  who  agreed  to 
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deliver  it  under  seal.  One  finds  bnman  nature  much  the  same  in  all 
pttrts  of  the  world.  Some  of  the  devioes  resorted  to  by  these  primitive 
Asiatics  to  overreaoh  wonld  do  credit  to  the  ingenuity  of  their  more 
oivilized  neighbours  of  the  western  world. 

In  order  to  reaoh  the  Basha  valley,  at  the  head  of  which  Arandu 
lies,  a  series  of  rushing,  mud-laden  streams,  which  anastomose  with  one 
another  along  the  valley  bed,  has  to  bQ  crossed.  The  passage  of  these 
is  made  by  means  of  a  primitive,  apparently  frail,  but  really  staunch 
oraft  called  a  zak.  This  consists  of  goat  skins,  usually  twenty-four 
in  number,  inflated  and  attached  by  woollen  cords  to  six  or  eight 
dender  poles  placed  parallel  to  one  another.  It  is  buoyant,  and  breasts 
the  billows  of  the  most  turbulent  streams  in  safety.  It  is  maivaged  by 
a  orew  of  four  men,  armed  with  willow  or  poplar  poles  about  8  feet 
long,  with  which  they  push  it  with  considerable  skill  across  the  rapid 
currents.  It  is  so  light  that  its  crew  can  easily  carry  it  to  any  desired 
point,  and  the  skins  can  be  deflated,  detached  from  the  poles,  and 
packed  for  transport  in  a  short  time. 

As  it  has  no  floor  except  the  skeleton  of  poles,  the  passenger  must 
be  oarefal  where  he  treads,  or  he  will  find  himself  steppiug  through 
into  the  water.  He  stoops  so  as  to  keep  the  centre  of  gravity  low, 
balaucing  his  feet  on  two  poles  whilst  he  grasps  two  others  with  his 
hands.  The  water  of  the  seething  torrents  washes  over  the  craft  when 
well  laden,  often  wetting  the  feet  of  the  passenger  to  the  ankles ;  but 
this  is  an  incident  he  does  not  mind  so  that  he  gets  safely  over  the 
river.  The  embarkation  is  made  at  a  point  hundreds  of  feet  above  the 
landing-place  on  the  other  side  to  allow  for  the  rapidity  of  the  current, 
which  carries  the  zak  swiftly  downward.  As  only  five  or  six  persons 
can  be  carried  at  one  time,  several  hours  are  required  to  get  a  caravan 
over  a  river. 

The  village  of  Arandu  lies  at  an  altitude  of  9500  feet,  on  an  alluvial 
terrace  directly  in  front  of  the  converging  snouts  of  the  Tippur  glacier 
on  the  south  and  the  Chogo  Lungma  on  the  west.  This  terrace  differs 
from  the  other  fertile  oases  in  the  valleys  below  in  that  it  has  no  fruit 
trees,  producing  only  grain  and  a  few  vegetables.  It  belongs  to  the 
Tippur  slope  rather  than  to  that  of  the  Chogo  Lungma.  It  may  be  an 
alluvial  fan  washed  out  at  some  distant  period  from  the  Tippur  nullah ; 
but  it  seems  more  likely  to  be  the  termination  of  the  talus  sloping 
down  from  the  mountain,  which  forms  the  opening  wall  of  that  valley 
on  the  west.  This  talus  is  continuous  with  the  Arandu  terrace,  and 
for  several  hundred  feet  above  it  is  covered  with  grass  and  other 
vegetation. 

Arandu  is  a  small  village,  and  can  muster  only  about  thirty  coolies. 
Its  headman  or  lambardar  accompanied  us  on  both  our  expeditions  to 
the  Chogo  Lungma,  in  charge  of  the  coolies  and  their  food.  His  moral 
code  was  not  modelled  after  the  strictest  Christian  ideals ;  and  on  one 
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oooasion,  when  sent  down  to  Arandn  in  an  emergency  to  bring  np 
supplies,  although  he  knew  we  urgently  needed  all  he  could  get,  he 
did  not  hesitate  to  dispose,  at  a  good  price,  of  a  sheep  and  several  dozen 
eggs  and  fowls  charged  to  our  account,  to  a  sportsman  whom  he  met, 
telling  us  they  were  lost  in  the  snow. 

Still,  though  we  never  felt  we  could  depend  on  his  loyalty,  through 
a  judicious  mixture  of  coaxing  and  threatening  and  promisias  of  a  good 
bakhshish  he  was  induced  to  remain  fairly  faithful  to  us,  and  proved 
really  useful  in  keeping  the  coolies  up  to  their  work.  In  comparison 
with  the  nine  other  Basha  valley  lambardars,  we  came  to  regard  him 
almost  as  a  friend  and  a  pattern  of  Balti  morality.  The  last  attitude 
in  which  we  remember  him  was  that  of  prostration  before  us  at  the 
door  of  our  tent,  salaaming  and  touching  his  forehead  repeatedly  with 
bis  right  hand  in  acknowledgment  of  the  reward  received  for  his 
devotion  to  our  cause. 

The  Tippur  glacier,  which  has  never  been  explored,  comes  down 
through  a  gorge  between  precipitous  rock  mountains  high  above  Arandu, 
and  extends  its  snout,  broken  into  s^racs  to  the  end  to  within  1846  feet 
of  the  village.  It  has  evidently  been  advancing  for  several  if  not  many 
years,  for  it  has  built  entirely  around  the  part  outside  the  gorge  a  high 
and  massive  terminal  moraine,  above  which  the  ice  towers  from  50  to 
100  feet,  and  against  which  it  crowds,  overhanging  it  in  many  places. 
At  the  extreme  end  and  at  one  other  point  the  ice  has  broken  over  its 
moraine  barrier,  and  a  line  of  s6racs  projects  halfway  down  the  side  of 
the  latter. 

The  top  of  the  moraine  at  the  nearest  point  to  the  village  is  415  feet 
above  it.  The  glacier  is  adding  to  the  moraine  at  a  rapid  rate,  dis- 
charging upon  it  constant  showers  of  boulders,  rocks,  and  sand  with  a 
thunder  which  resounds  through  the  air  day  and  night.  In  short,  this 
glacier  may  be  considered  at  present  to  be  in  an  aggressive  mood. 
Formerly  it  reached  considerably  farther  down  the  valley  than  now,  the 
old  terminal  moraine  being  covered  with  a  thick  growth  of  grass,  shrubs, 
willows^  and  tamarisks. 

On  the  contrary,  the  snout  of  the  far  larger  Chogo  Lungma  comes 
down  its  valley  without  fuss  or  noise  to  within  1184  feet  of  Arandu, 
where,  on  a  level  with  the  latter  shelving  away  to  a  thin  edge,  it  dies 
out  like  a  spent  wave  almost  imperceptibly  on  the  river-bed. 

The  Chogo  Lungma  glacier  runs  a  winding  course  nearly  north  of 
west  from  Arandu  for  a  distance  of  30  miles  to  its  source  in  a  col  nearly 
20,000  feet  above  sea-level.  In  these  30  miles  it  rises  from  a  height  of 
9500  feet  at  Arandu  to  19,000  feet  at  the  base  of  the  col.  Its  width 
varies  from  about  a  mile  at  its  lower  end  to  about  2  miles  at  its  upper 
middle  portion.  For  convenience  of  description,  it  may  be  divided  into 
three  sections,  according  to  the  distinguishing  characteristics  of  each. 

The  first  or  lowest  section  extends  from  the  end  of  the  snout  9  miles 
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upward  to  a  point  above  the  first  bend.  Tbe  surface  of  this  section  is 
broken  ap  into  a  confused  mass  of  pointed  hillocks,  highest  along  the 
meridian  line,  sharp  ridges,  aod  deep  ravines.  It  is  so  thickly  covered 
with  mud,  sand,  granite,  conglomerate,  and  shaly  detritus  of  every  size, 
Arom  small  fragments  to  huge  boulders  and  slabs,  that  ice  is  scarcely 
seen,  and  where  it  does  appear  it  is  black  and  smutty.  Placed  suddenly 
upon  it,  one  could  imagine  one's  self  in  a  desert  of  torn  and  splintered 
rock  rather  than  on  a  glacier. 

What  becomes  of  the  immense  mass  of  deltria  that  covers  this  section 
to  its  very  end  it  is  difficult  to  conjecture.  One  might  suppose  that  its 
accumulation  would  long  ago  have  blocked  the  wide  valley  below  with 
a  wall  hundreds  of  feet  high,  and  buried  the  village  of  Arandu  deep  out 
of  sight;  but,  little  evidence  of  such  accumulation  is  seen,  and  the  fair 
fields  of  Arandu  still  lift  their  luxuriant  burden  of  grain  to  the  breezes, 
unharmed  by  the  threatening  monster  above.  There  is  no  terminal 
moraine  worth  mention,  only  a  few  insignificant  stone-heaps  just  beyond 
the  end  of  the  snout,  left  by  the  receding  ice — a  great  contrast  to  the 
huge  moraine  enveloping  the  enout  of  the  neighbouring  Tipper  glacier. 

The  snout  itself  projects  from  the  glacier  bed  between  the  mountains 
like  a  gigantic  stranded  whale,  its  naked,  sloping,  glistening,  black 
flank,  at  first  some  200  feet  high,  tapering  down  to  a  small  point. 
Some  distance  up  on  its  side,  near  where  it  leaves  the  right  lateral 
moraine,  a  good-sized  river  flows  out  from  under  it,  which  follows  its 
edge  nearly  to  its  end,  and  then  turns  across  the  stone-strewn  interval 
towards  Arandu,  beyond  which  it  joins  thp  stream  coming  down  on  the 
opposite  bide  from  the  Eero  Lungma  to  form  the  Bisha  river. 

This  section  of  the  glacier  has  dwindled  greatly  from  its  former 
volume.  Colonel  Godwin  Austen  says  that  in  1862  the  ice  was  en- 
croaching on  the  Arandu  terrace.  Now  it  nowhere  touches  it,  and  has 
receded  to  a  point  1184  feet  west  of  the  village.  The  signs  of  recession 
below  the  end  of  the  snout  are  so  faint,  that  one  could  not  judge  from 
them  that  more  than  a  slight  diminution  in  its  actual  length  has 
occurred  in  recent  year^,  but  immediately  one  ascends  the  glacier  the 
evidence  is  more  pronounced.  A  quarter  of  a  mile  above  the  end  the 
side  of  the  snout  has  receded  more  than  200  feet  from  the  high  right 
lateral  moraine. 

On  account  of  the  broken  and  crevassed  surface  of  the  lower  section 
of  the  glacier  and  the  steepness  of  the  mountain  walls  on  the  right  bank, 
the  only  way  to  ascend  it  is  to  cross  over  it  from  Arandu  to  the  left 
bank,  and  for  the  next  14  miles  to  follow  the  detritus-strewn  space 
between  the  former  lateral  moraines  and  the  present  ones.  Here  the 
recession  is  very  marked.  The  ice  now  lies  at  distances  of  50  to  600 
feet  from  the  original  bank,  consisting  of  the  mountain  flanks,  which  are 
banded  by  large  primary  moraines. 

Between  these  and  the  moraines  adjoining  the  ice  is  a  system  of 
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more  or  less  parallel  seoondary  moraines,  separated  from  one  another  by 
oonsiderable  intervals.  At  one  plaoe  I  oonnted  six  parallel  moraines  of 
this  kind.  From  these  we  may  infer  (1)  that  the  shrinkage  has  been 
going  on  for  a  long  time,  as  is  shown  by  the  fact  that  the  primary  and 
some  of  the  secondary  moraines  are  covered  with  vegetation  and  trees ; 
(2)  that  there  have  been  periods  of  arrest  in  this  process  when  the 
glacier  was  stationary  or  slightly  advancing,  during  which  the  secondary 
moraines  were  formed ;  (3)  that  the  glacier  is  still  retreating,  as  the  ice 
slants  sharply  back,  and  in  some  places  has  melted  entirely  away  from 
the  moraines  last  formed. 

Just  below  the  upper  end  of  this  section  a  well-marked  moraine  rises 
on  the  shoulder  of  a  mountain  spur  more  than  100  feet  above  the  level 
of  the  ice  opposite.  To  build  this  moraine,  the  surface  of  the  glacier 
must  have  been  from  150  to  200  feet  higher  than  at  present.  This 
represents  an  important  diminution  of  the  glacier  in  thickness  as  well 
as  in  width.  At  no  point  in  this  section  was  it  advancing  or  crowding 
its  left  lateral  moraines,  but  everywhere  receding  from  them. 

At  one  place  in  tbe  lower  part  of  the  second  section,  for  a  distance 
of  more  than  1500  feet,  the  ioe»  which  in  1902  had  receded  from  the 
lateral  moraine,  in  1903  was  pressing  hard  against  and  overlapping  it, 
owing  probably  to  the  increased  thrust  of  the  large  branches  opposite 
sent  down  from  the  Haramosh  range. 

At  some  points  the  lateral  moraines  are  high  and  massive,  at  others 
small.  The  height  of  one  was  measured  at  115  feet  on  the  shorter  side 
n^xt  the  mountain,  and  others  must  have  been  150  feet  or  more.  In 
several  places  moraines  were  being  formed  along  the  sides  of  huge  ice- 
walls,  the  process  being  the  same  as  the  formation  of  tali  at  the  base  of 
mountain  precipices.  In  this  case  the  dSbris  near  the  edge  of  the 
glacier  is  set  free  by  the  melting  of  the  ice,  and,  falling  down  the  sloping 
side,  accumulates  in  a  moraine  at  the  base. 

Here  and  there  along  the  left  bank  of  the  first  and  second  sections 
of  the  glacier,  examples  occur  of  the  sand,  grass,  flower,  or  bush  covered 
maidans  often  seen  on  the  sides  of  Himalayan  glaciers.  These  are  level 
or  gently  inclined  meadows  lying  between  the  mountain  slopes  and 
the  lateral  moraines. 

They  are  found  at  places  where  the  slopes  recede  from  the  glacial 
bed,  at  the  entrance  of  side  valleys,  and  at  the  oonflnenoe  of  glaciers, 
where  the  lateral  pressure  is  not  great  enough  to  force  the  glaciers 
against  the  mountain  walls.  The  moraine  barriers  usually  run  in 
a  straight  line,  except  at  the  junction  of  glaciers,  where  pressure  may 
cause  them  to  be  formed  on  a  curve. 

The  maidans  are,  as  a  rule,  free  from  stones,  and,  if  at  the  entrance 
of  side  valleys,  may  have  small  clear  streams  running  through  them, 
hence  they  afford  convenient  and  safe  places  for  camping  purposes. 

In  those  I  have  examined  no  moraine  deposits  have  been  found  on 


FBOH  SBIKAaAR  TO  THS  SOURCES  OF  THE  CHOOO  LUNGMA  GLACIER.     253 

the  mountain  dopes  at  the  foot  of  which  they  lie,  and  which  themselves 
are  often  covered  with  grass  and  flowers  continnous  with  those  of  the 
maidan.  Nor  has  snch  deposit  been  found  upon  or  in  the  rich  alluvial 
snrfaoe  of  many  of  the  maidans  or  the  sandy  surface  of  others.  The 
first  evidence  of  moraine  deposition  is  seen  in  the  sharply  defined 
enclosing  moraines,  which  overlie  the  maidan  surface  as  extraneous 
structures. 

These  fiicts,  together  with  the  important  one  that  the  maidans  may 
be  covered  with  a  luxuriant  growth  of  grass,  flowers,  or  bushes,  while 
the  enclosing  moraines  may  be  destitute  of  any  vegetation,  point 
to  the  conclusion  that  the  maidans  were  formed  like  any  other 
terraces  at  a  time  antecedent  to  the  formation  of  the  moraines,  and 
that  the  latter  were  superimposed  on  their  edges  at  a  later  period, 
probably  curtailing  their  area  to  a  considerable  extent. 

These  maidans  must  not  be  confounded  with  the  spaces  strewn  with 
rock  d&)t%M  lying  between  primary  and  secondary  lateral  moraines. 

The  second  section  extends  upwards  for  13  miles,  to  a  mountain  wall 
above  the  entrance  of  the  Haramosh  glacier,  where  the  Chogo  Lungma 
makes  a  short  turn  to  the  south-west.  This  may  be  called  the  section 
of  medial  moraines,  of  which  there  are  six  well-marked  ones,  some  of 
the  larger  presenting  several  distinct  ridges,  which,  if  counted  as  separate 
moraines,  would  swell  the  number  to  between  fifteen  and  twenty. 

At  the  beginning  of  this  sectiou,  white  ice  first  appears  in  the  shape 
of  a  vast  white  tongue  extending  downward  from  above  along  the 
middle  of  the  glacier.  This  is  flanked  by  dark  medial  moraine-bands 
bearing  the  detritus  already  mentioned.  Opposite  the  peak  Eupultung 
Eung,  owing  to  some  cause  which  is  not  apparent,  the  moraines,  which 
in  places  rise  from  60  to  150  feet  above  the  white  ice,  sink  to  the  general 
level  and  lose  their  identity,  joining  together  to  form,the  chaotic  structure 
seen  lower  down,  the  white  ice  disappearing  from  view. 

As  the  glacier  is  ascended,  two  bands  of  white  ice  appear,  separated 
by  a  huge  moraine,  the  second  originating  in  the  Haramosh  glacier,  the 
largest  branch  of  the  Chogo  Lungma.  Throughout  the  second  section 
the  edges  of  the  glacier  are  much  broken  and  crevassed,  owing  to  the 
entrance  of  branch  glaciers  on  both  sides,  the  crevasses  being  com- 
paratively short,  and  running  in  various  directions  according  to  the 
pressure.  To  find  one's  way  from  the  bank  through  the  labyrinth  of 
resulting  s6racs  to  the  white  ice  in  the  middle  requires  considerable 
mountaineering  skill,  but  ence  gained,  the  latter,  being  fairly  smooth 
and  free  from  large  crevasses,  affords  a  safe  passage  to  the  end  of  the 
section. 

The  bend  of  the  glacier  to  the  south-west  forms  a  good-sized  basin, 
into  which  open  five  large  feeders  of  the  great  stream  below,  bearing 
somewhat  the  relation  to  it  that  the  spread  fingers  do  to  the  palm  of 
the  hand.    Four  of  these  we  explored  to  their  sources. 
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Projeoting  well  into  this  basiD,  adjacent  to  the  Haramosh  glacier  on 
the  west,  is  a  rook  promontory,  the  end  of  a  ragged  spur,  sent  off  from 
the  splendid  so-called  Indus  Nagar  watershed,  peak  No.  4,  the  most 
beantifol  snow-needle  I  have  anywhere  seen.  From  this  promontory 
rise  two  rock  summits,  one  of  which  so  strongly  resembles  the  Siffelhom 
at  Zermatt,  as  seen  from  the  (Corner  glacier,  that  we  christened  it  the 
Chogo  Limgma  Eiffelhom.  Although  a  pygmy  in  comparison  with  the 
peaks  around  it,  it  is  a  giant  as  compared  with  the  Zermatt  peak,  having 
an  altitude  of  15,337  feet  to  the  latter's  9617.  This  summit  is  peculiar  in 
that  a  wide  band  of  black  slaty  rock  is  supeiimposed  from  bottom  to 
top,  on  the  granite  of  which  it  mainly  coosists.  We  scaled  this  several 
times  during  both  seasons,  and  built  a  cairn  on  its  summit,  in  which 
records  were  left. 

On  this  promontory  we  established  our  base  camp  during  the  seasons 
of  1902  and  1903,  and,  as  both  summers  were  stormy,  we  spent  con- 
siderable time  here.  It  afforded  an  excellent  point  from  which  to  study 
the  region  and  the  medial  moraines.  BecorJs  were  also  deposited  in  a 
cairn  built  at  this  camp. 

The  large  Haramosh  glacier  sweeps  down  nearly  at  a  right  angle 
upon  the  CbogoLungma  with  a  thrust  so  great  that  the  latter  is  pushed 
over  towards  its  left  bank,  and  the  Haramosh  turns  to  the  right  in  a 
wide  curve  and  crowds  itself  in  on  the  right  of  the  main  stream,  forming 
thenceforth  nearly  half  the  width  of  the  glacier,  and  preserving  its 
identity  to  the  middle  of  the  second  section. 

The  detritus  borne  along  on  the  left  edge  of  the  Haramosh  glacier 
forms,  at  the  line  of  junction  with  the  Chogo  Lungma,  a  large  moraine 
in  the  middle  of  the  glacier,  which  is  pushed  high  up  above  the  sur- 
rounding level  by  the  lateral  pressure  of  the  two  streams.  Where  the 
glaciers  first  come  together,  the  moraine  is  not  very  pronounced,  but  it 
becomes  more  so  as  they  descend.  The  granite  of  which  it  is  composed 
has  a  reddish  colour  from  the  iron  it  contains.  About  a  mile  below  the 
junction  of  the  two  glaciers,  another  medial  moraine  of  black  d£bri$ 
springs  up  by  the  side  of  the  former  without  traceable  origin,  and  after 
a  short  distance  increases  in  size  and  height,  rising  150  feet  or  more  from 
the  general  level  until  it  quite  overshadows  the  Haramosh  moraine, 
though  it  nowhere  reaches  more  than  half  the  width  of  the  latter. 

It  is  cleft  by  enormous  transverse  crevasses.  Below  the  Bolucho 
branch  these  two  moraines  coalesce  and  present  a  uniform  dark  colour, 
sinking  nearly  to  the  level  of  the  white  ice.^  The  detritus  on  the  right 
side  of  the  Haramosh  glacier  with  that  from  the  tributaries  below,  forma 
a  wide  right  medial  moraine  belt  with  several  moraines,  whilst  that  from 
the  left  side  of  the  basin  and  left  tributaries  forms  a  left  medial  moraine 
much  narrower  than  the  belt  on  the  right. 

The  greater  part  of  the  dShris  of  the  left  moraine  appears  to  be  cast 
out  on  the  side  to  form  the  giant  lateral  moraines  there  seen,  but  sufficient 


4 

1 

/ 

f^ 

1     ii-->i,'=r^ 

i 

i  "''> 

[•o:VmM 

i 

^  <  / 

1       "''  -^1 

i 

j^' 

^     .9 

//#- 

1              ■'•'li 

k 

1 

4-ftL 

^s 

ii^ 

,'^M 

L_ 

B?^i 


o  Q  ^  * 


FROM  SRINAOAR  TO  THE  SOURCES  OF  THE  CH060  LUN6MA  GLACIER.    255 

is  left  with  that  of  the  right  oentral  ones  to  conceal  the  ice  of  the  lowest 
section  entirely  from  view. 

The  medial  moraines  mark  the  course  of  the  ice-cnrrents  caused  by 
the  entrance  of  tributary  glaciers  and  the  conformation  of  the  bed  of 
the  main  stream.  These  currents,  which  are  complicated,  would  make 
an  interesting  study  for  one  who  had  time  to  devote  to  mapping  them. 
Above  the  Eififel  promontory,  one  black  moraine  originating  under  a 
mountain  on  the  right  bank  pushes  diagonally  across  the  glacier  some 
3  miles  to  join  the  left  latero-medial  moraine. 

Opposite  Eiffel  camp  a  large  depression  occurs  in  the  glacier,  the 
surface  of  which  here  is  much  cut  up  by  crevasses.  In  the  centre  of 
this  there  is  a  good-sized  lake  with  streams  running  into  and  out  of  it. 
This  presented  the  same  appearance  in  1903  as  in  1902,  and  will  probably 
continue  to  exist  until  the  movement  of  the  glacier  opens  an  outlet  in 
its  bed. 

The  Haramosh  glacier  runs  south  by  west  from  the  Chogo  Lungma 
11  miles  to  the  base  of  the  steep  flanks  of  Mount  Haramosh  (24,270  fetjt), 
where  it  ends  in  a  long  snow-covered  ice-field  or  pass  seamed  with  wide 
crevasses,  which  dips  down  steeply  on  the  other  side  to  a  valley  leading 
to  the  Indus.  The  height  of  this  pass  is  17,412  feet.  As  its  discoverers, 
we  named  it  the  Amar  Singh  La,  after  General  Haja  Sir  Amar  Singh, 
K.C.S.I.,  of  Kashmir.  The  scenery  here  is  of  the  wildest  and  most  sublime 
description,  whole  mountain  slopes  presenting  a  chaos  of  glittering 
ice-falls. 

The  third  section  of  the  Chogo  Lungma  comprises  the  remaining  8 
miles  to  the  col.  In  this  distance  the  glacier  rises  5000  feet,  from 
14,000  to  19,000,  and  is  walled  in  by  impressive  mountains  from  21,000 
to  24,500  feet  high,  whose  ice-clad  sides  rise  sharply  from  it.  Here 
moraines  and  rock  debris  cease  to  be  prominent,  their  place  being  taken 
by  a  broken  surface  of  seracs  and  icefalls,  and  higher  up  by  n/ve  and 
driven  snow. 

The  s6racs  begin  at  Eiffel  promontory  and  continue  for  about  a 
mile,  spreading  halfway  across  the  glacier.  They  are  largest  and 
most  broken  near  the  right  bank.  Two  other  series  occur  above,  rising 
so  steeply  as  to  constitute  ice-falls.  Wide  crevasses  of  unmeasured 
depth  exist  over  the  whole  of  this  portion,  in  some  places  in  great 
numbers,  in  others  more  scattered.  These  crevasses  do  not  run  trans- 
versely from  bank  to  bank  as  at  one  place  on  the  Biafo  glacier,  but  take 
every  direction,  often  ending  in  huge  ice-caverns.  This  indicates 
irregularity  of  the  glacial  bed.  The  general  effect  of  the  second  ice-fall, 
about  3  miles  above  Eiffel  promontory,  is,  however,  that  of  trans- 
verse terraces  rising  above  one  another. 

This  section  is  not  easy  to  ascend.  In  addition  to  the  steepness  of 
the  gradient  and  the  effect  of  altitude  on  the  system,  one  has  to 
thread  one's  way  through  the  pathless  labyrinth  of  seracs,  neither 


256    FROM  SBINAOAB  TO  THE  SOURCES  OF  THE  CHOGO    LUNOMA  GLACIER. 

• 

a  very  easy  nor  safe  operatioii,  to  contend  with  soft  snow  which  inoreaseB 
in  quantity  as  one  ascends,  till  near  the  col  it  reaches  a  depth  of  over  3 
feet,  endnre  the  burning  heat  of  the  snn  in  clear  weather,  and  cold  winds 
and  cutting  sleet  in  foul ;  camp  on  the  glacier  in  soft  snow,  with  a 
temperature  falling  perhaps  to  zero,  and,  worst  of  all,  contend  with 
the  unwillingness  of  coolies  to  proceed,  without  whose  aid  nothing 
can  be  accomplished,  running  the  almost  certain  risk  of  being 
forced  back  by  them  or  of  being  deserted  and  left  helpless  in  the 
snow  in  case  the  weather  becomes  threatening. 

This  is  the  formative  basin  of  the  glacier,  an  elevated  savage 
wilderness  of  snow,  ice,  and  rock.  Here  the  snow  collects  with  every 
storm  throughout  the  year  till  it  lies  many  feet  deep  on  the  solid  ice 
beneath,  to  which  it  freezes,  and  whose  volume  it  helps  to  swelL  Large 
hanging  glaciers  pour  down  their  ice  contingent  in  tumultuous  con- 
fusion to  add  to  the  masses  below,  while  the  precipitous  mountain 
flanks  hurl  down  snow  and  ice  avalanches  of  enormous  size  with  a  force 
which  causes  the  earth  to  tremble,  and  a  thunder  which  is  heard  for 
miles.  Avalanches  here  are  constantly  falling,  and  constitute  an 
element  of  danger  which  has  to  be  reckoned  with  in  every  move  that  is 
made. 

Near  the  head  of  the  glacier  we  narrowly  escaped  the  largest 
avalanche  it  has  ever  been  my  fortune  to  see.  The  width  of  the  glacier 
at  this  point  is  about  a  mile,  the  surface  strongly  undulating,  and 
the  mountain  slopes  on  both  sides  extremely  steep.  As  we  passed 
along  the  middle  of  the  glacier  in  front  of  one  threatening  wall  we 
tried  to  hurry  the  coolies,  whose  movements,  as  usual,  were  of  the  most 
leisurely  character.  They  gave  little  heed  to  our  admonition,  and 
would  not  quicken  their  pace. 

The  last  coolie  had  passed  the  wall  by  only  ten  minutes,  when  we 
were  startled  by  an  ominous  roar  behind.  Looking  around,  we  saw 
what  seemed  to  be  the  whole  mountain-side  in  motion.  The  huge 
curling  cornice  that  had  graced  its  brow  and  excited  our  fears  had 
broken  loose.  Vast  masses  of  snow  and  solid  ice  were  sliding  down- 
ward, rolling  over  one  another,  leaping  through  the  air,  and  smashing 
themselves  against  the  rocks  with  hissing,  growlings,  and  crashings,  as 
if  all  the  demons  of  the  infernal  regions  were  expending  their  wrath  on 
that  mountain  wall.  Thick  clouds  of  snow-dust  were  thrown  hundreds 
of  feet  in  the  air. 

As  the  mass  struck  the  glacier  it  seemed  to  hesitate  a  moment, 
then,  gathering  head,  with  a  high  swelling  front  at  least  half  a  mile 
wide,  it  shot  across  the  glacier  regardless  of  undulations  and  gradients, 
leaving  in  its  train  a  chaos  that  must  be  seen  to  be  appreciated,  till  it 
finally  expended  its  force  weU  over  towards  the  farther  side  of  the 
glacier.  The  cloud  of  snow-dust  raised  by  it  rolled  majestically  onward 
till  it  was  dissipated  on  the  heights  opposite.    The  forces  of  nature 
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amoDg  these  great  monntains,  when  dormant,  pass  unobserved « bat  when 
azonsed  to  action,  be  thej  those  of  air,  water,  rock,  or  snow,  the  effects 
are  indescribably  sublime  and  awe-inspiring. 

Five  miles  from  the  col  the  last  and  highest  tributary  of  the  Ghogo 
Lungma  enters  it  from  the  south  with  a  great,  much-broken  ice-fall,  the 
confluence  of  the  two  forming  a  large  slanting  basin,  the  middle  of 
which  lies  at  an  altitude  of  about  16,000  feet.  This  glacier  is  about 
a  mile  wide  and  6  miles  long.  It  is  deeply  covered  with  snow,  as  are 
the  mountains  around  it,  which  discharge  from  both  sides  upon  it 
avalanches  that  sweep  its  whole  width.  It  is  seamed  with  crevasses, 
some  of  which  extend  from  one  bank  to  the  other.  It  ends  in  a  snow- 
col  above  19,000  feet  in  height,  beyond  which  valleys  descend  towards 
the  Indus  and  Qilgit. 

From  the  entrance  of  this  tributary  to  the  base  of  the  terminal  col, 
5  miles  distant,  the  Chogo  Lungma  consists  of  a  series  of  vast  rounded 
ioe*hillocks  slanting  sharply  up  to  the  mountains  at  the  sides  and 
rising  steeply  above  one  another,  their  surfaces  broken  by  yawning 
ice-caverns,  and  deeply  covered  with  snow.  The  ascent  here  is  very 
fatiguing,  resembling  that  of  a  stiff  snow-mountain.  The  col  itself 
crowns  a  massive  ice -wall  rising  sharply  from  the  glacier  to  an 
estimated  height  of  800  feet  above  it.  The  col  is  nearly  20,000  feet 
above  sea-level.  The  continuity  of  the  wall  is  broken  by  ice-falls  and 
bergschrunds,  and  its  whole  surface  is  covered  with  a  thick  mantle  of 
soft  snow.  We  named  this  the  Pratap  Singh  Col,  in  honour  of  His 
Highness  the  Maharaja  of  Kashmir  and  Jammu. 

In  August,  1902,  after  much  trouble  with  our  coolies,  who  were 
disheartened  by  the  steep  gradient  and  depth  of  the  snow,  we  succeeded 
in  reaching  the  base  of  this  wall,  and  camped  at  a  height  of  18,995  feet 
with  the  intention  of  climbing  it.  In  the  afternoon  we  cut  steps  up 
the  lower  half,  intending  to  make  the  ascent  the  next  morning.  At 
daylight  clouds  and  mist  began  to  roll  over  the  col,  and  by  seven  o'clock 
it  was  entirely  obscured  from  view.  The  barometer  fell  rapidly,  and, 
as  a  storm  was  evidently  on,  we  straok  tents  and  beat  a  retreat  to  a 
camp  at  15,096  feet,  six  hours  below,  on  a  mountain-side. 

By  ten  o'clock  snow  was  falling  thick  and  fast.  At  one  we  pitched 
our  tents  in  4  inches  of  snow  on  the  stone  terraces  we  had  previously 
built  out  from  the  rather  steep  slant  for  this  purpose.  That  storm 
lasted  sixty  hours  without  interruption,  during  which  time  it  kept  us 
occupied  in  clearing  away  the  snow  from  and  about  the  tents  to  prevent 
their  collapse.  The  next  morning  the  fifty-five  coolies  who  were  with 
us  deserted  in  a  body,  returning. to  the  base  camp,  and  left  us  alone 
with  the  camp-servants  to  weather  the  storm.  After  the  storm  had 
ceased  forty  of  them  returned,  having  been  sent  back  by  the  lambardar. 

A  few  days  later  the  porters  and  two  coolies  went  up  to  bring  down 
the  Mummery  tents  we  had  left  behind  with  the  intention  of  returning. 


258    FfiOM  SRINACIAR  TO  THE  SOURCES  OF  Tflfl  CHOGO  LUKGMA  GLACIER. 

These  were  found  buried  under  5  feet  of  new  snow.  The  depth  of  the 
snow,  the  lateness  of  the  season,  and  the  danger  from  avalanohes  pre- 
vented our  returning  to  the  ool  that  season.  During  the  stormy  summer 
of  1903,  there  was  so  much  snow  on  the  glacier  above  17,000  feet  that 
we  did  not  attempt  to  revisit  it,  knowing  it  would  be  impossible  for 
loaded  ooolies  to  reaoh  its  base. 

In  1902,  when  we  made  the  terraces  for  the  camp  here  seen,  the 
mountain-side  for  1000  feet  above  was  free  from  snow.  In  July,  1903, 
the  camp  site  was  covered  with  avalanche  dibria.  Our  tent  terraces 
and  a  strong  stone  cairn  we  built  just  above  had  been  swept  away  by 
avalanches,  resulting  from  the  unusual  accumulation  of  snow  during 
the  winter. 

The  upper  section  of  the  Ohogo  Lungma  is  bounded  on  the  north 
by  a  massive  mountain  wall  covered  with  ice,  leading  up  to  three 
splendid  snow  summits,  the  highest  of  which,  over  24,500  feet, 
dominates  the  whole  region.  Taking  advantage  of  a  series  of  fine  days 
in  August,  1903,  we  pushed  our  camp  to  a  height  of  19,358  feet  on  the 
much-broken  snow-flank  of  the  first  peak.  On  August  12,  after  scaling 
the  first  two  peaks  having  altitudes  of  21,500  and  22,567  feet  respectively, 
the  two  guides,  Petigax,  Savoie,  and  myself  succeeded  in  reaching  a 
point  on  the  south-west  arSte  of  the  third,  23,394  feet  in  altitude,  from 
which  we  had  a  wonderful  view,  three-quarters  of  a  circle  in  extent, 
upon  a  billowy  mass  of  glaciers,  valleys,  mountain  ranges,  and  peaks 
of  every  shape  and  height.  The  Pratap  Singh  col  beneath  our  feet,  at 
the  head  of  the  Chogo  Lungma,  was  seen  to  be  the  beginning  of  a  snow 
pass,  named  by  us  the  Pratap  Singh  La,  that  runs  for  some  distance 
between  high  snow-peaks,  and  then  suddenly  drops  down  to  a  glacier 
that  slopes  gently  away  to  a  rock  valley  leading  apparently  toward 
Nagar.  This  route  to  Nagar  would  not  be  available  to  travellers  on 
account  of  its  mountaineering  difficulties,  and  no  coolies  could  be  induced 
to  pass  the  Pratap  Singh  La. 

To  do  justice  to  the  remaining  branches  of  the  Chogo  Lungma  would 
require  an  evening.  They  have  their  origin  in  high,  wild,  riven,  and 
snow-covered  rock  basins,  fall  sharply,  are  split  up  by  deep  crevasses 
into  ice-falls  and  s6racs,  and  bring  down  immense  quantities  of  mountain 
dibris  to  the  main  glacier.  Some  of  them  are  beautifully  marked  by 
moraines. 

The  southern  branches,  coming  from  higher  and  more  snowy 
mountains,  are  larger  than  those  on  the  north  side,  and  are,  apparently, 
not  receding.  Several  of  the  northern  branches  have  receded  greatly, 
and  some  of  the  smaller  ones  have 'entirely  disappeared.  One  of  the 
large  tributaries,  the  Bolucho,  has  ceased  to  have  any  connection  with 
the  Chogo  Lungma,  having  retreated  some  distance  up  its  valley,  leaving 
its  bed  covered  with  a  chaos  of  granite  debris.  Two  large  moraines  on 
the  mountain-sides  at  the  valley  openiog  show  that  the  ice  must  formerly 
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have  been  at  least  250   feet  thiok  at  its  junction  with  the  Ghogo 
Lungma. 

It  might  be  supposed  that,  at  altitudes  of  16,000  to  20,000  feet,  in  a 
region  covered  with  ice  and  snow,  where  the  temperature  in  the  shade 
rarely  exceeds  55°  Fahr.  at  noon,  and  at  night  always  falls  as  low  as 
20°  Fahr.,  and  sometimes  to  the  neighbourhood  of  zero,  one  would  not 
sufifer  from  heat.  The  reverse  is,  however,  the  case.  On  clear  and 
partially  cloudy  days,  as  soon  as  the  sun  appears  above  the  mountains, 
the  heat  of  its  rays  becomes  quite  sensible,  and  after  nine  o'clock  one 
feds  as  if  one  were  in  a  fiery  furnace.  The  more  snow  there  is — at 
these  altitudes  everything  except  perpendicular  rock  faces  is  usually 
covered  with  snow — and  the  fresher  and  whiter  it  is,  the  greater  the 
heat.  The  reflected  heat  is  as  hard,  if  not  harder,  to  bear  than  the  direct 
heat  of  the  sun,  and  shielding  one's  self  from  the  direct  rays  of  the  latter 
affords  no  relief  so  long  as  one  is  exposed  to  the  reflection  from  the 
snow.  By  noon,  with  new  snow,  the  heat  becomes  intolerable,  and 
together  with  the  altitude  causes  headache  and  lassitude. 

The  effects  of  the  reflected  heat  on  the  skin  of  Europeans  are  more 
severe  than  I  have  ever  seen  at  sea-level  or  at  low  altitudes.  The 
hands  and  face  are  soon  burned  to  a  deep  copper  red.  The  skin  of  the 
face  becomes  swelled,  vesicated,  and  even  blistered.  The  lips  likewise 
swell,  and  become  covered  with  exceedingly  painful  herpetic  eruptions, 
which  require  a  month  to  heal.  In  fact,  one  becomes  so  disfigured  that 
one's  best  frieads  would  not  recognize  one.  The  submaxillary  glands 
enlarge  and  become  tender  in  sympathy  with  the  facial  inflammation. 
The  pain,  especially  from  the  lesions  of  the  lip9,  is  referred  to  the  dental 
nerves,  and  the  explorer  often  comes  to  doubt  the  integrity  of  teeth 
with  which  he  has  never  before  had  occasion  to  quarrel.  We  tried  to 
protect  our  faces  by  wearing  white  muslin  masks,  but,  in  spite  of 
apertures  for  nose  and  mouth,  we  found  they  interfered  with  respiration 
to  such  a  degree  that  they  were  cast  aside  as  useless.  Moreover,  they 
were  uncomfortable,  the  reflected  heat  burning  strongly  through  them. 
In  any  case,  to  be  really  effective,  the  white  muslin  should  have  a  lining 
of  black  or  red,  which  combination  has  been  found  in  the  tropics  to 
afford  the  best  protection  against  the  sun's  heat. 

As  a  comparison  with  the  effect  of  heat  on  the  skin  in  the  Indian 
plain,  I  may  state  that  in  the  course  of  our  extensive  cycle  journey  of 
14,000  miles  in  India,  Mrs.  Fanny  Bullock  Workman  and  myself  were 
exposed  day  after  day  for  weeks  together  from  morning  till  night  to 
the  full  blaze  of  the  Indian  sun,  in  shade  temperatures  reaching  above 
100°  Fahr.,  with  no  protection  to  our  faces  except  a  sola  topi,  and  our 
faces  were  never  burned  so  as  to  be  in  any  degree  painful. 

The  lighter  the  complexion  the  more  one  suffers  from  the  reflected 
beat.  The  darker-skinned  coolies  and  servants  with  us  were  not 
affected  at  all,  whilst  some  with  blue  eyes,  brown  hair,  and  moderately 
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dark  skin  showed  BUght  reddening  of  nose  and  obeeks*  but  notlung 
more.  The  Eoiopeans  of  the  party  shed  the  onticle  of  their  &oes  every 
three  or  four  days.  This  suggests  that  the  application  of  bamt  cork  to 
the  faoe  might  prove  an  efficient  protection.  We  tried  this  for  one  day, 
affcer  onr  faces  had  been  painfully  bnmed,  and  thought  the  skin  fdt 
cooler  for  it ;  bat  the  disadvantages  of  this  preventive,  in  the  absence  of 
water  to  wash  it  o£f  with,  were  such  that  we  did  not  repeat  it. 

The  actual  temperature  of  the  sun's  rays  may  be  judged  from  the 
following  figures.  The  maximum  temperature  taken  with  the  black- 
bulb  solar  thermometer  on  the  only  ten  available  clear  days  between 
July  18  and  August  17,  1903,  at  altitudes  from  14,067  to  18,811  feet, 
ranged  from  183°  to  204°  Fahr.,  the  corresponding  shade  tempera- 
tures ranging  from  47°  to  60°  Fahr.  The  average  of  these  ten  observa- 
tions gives  190*75°  Fahr.  in  the  sun  and  56*4°  Fahr.  in  the  shade. 

Compare  these  with  the  highest  sun  and  shade  temperatures  recorded 
during  the  summer  of  1903  at  two  stations  not  much  above  sea-level  in 
the  plains.  The  figures  were  kindly  given  me  by  Sir  John  Eliot,  m.a., 
F.R.S.,  K.C.S.I.,  Meteorological  Reporter  to  the  Gk>vemment  of  India  and 
Director-General  of  Indian  Observatories.  At  Alipore,  near  Calcutta, 
the  highest  sun  temperature  was  161*9°  Fahr.  on  May  22,  the  shade 
temperature  being  106*2°  Fahr.  At  Lahore  the  highest  sun  temperature 
was  172*6  Fahr.  on  May  31,  the  shade  being  113°  Fahr.  The  highest 
recorded  sun  temperature  at  these  two  representative  stations  in  the 
plains  was  therefore  10*4°  lower  than  the  lowest  maximum  above 
14,000  feet,  and  31*6°  lower  than  the  highest. 

The  obvious  deduction  from  these  figures,  and  also  from  the  physio- 
logical effects  stated  above,  borne  out  by  other  observations,  which 
want  of  time  forbids  me  to  cite  here,  is,  that  the  higher  the  altitude 
and  the  thinner  the  air,  the  greater  the  energy  with  which  the  sun's 
rays  strike  the  earth.  The  sudden  change  from  great  heat  by  day 
to  severe  frost  at  night  is  undoubtedly  an  important  factor  in  the  rapid 
disintegration  which  is  taking  place  in  the  exposed  rocks  of  these  high 
Asiatic  mountains.  Nearly  all  the  surface  rocks  of  the  mountains 
I  have  climbed  in  Baltistan  liave  been  found  rotten  and  crumbling, 
the  constituents  of  the  sandstones  and  quartzites  in  particular  having 
often  so  lost  their  cohesion  that  they  could  be  rubbed  to  sand  between 
the  fingers. 

The  temperature  of  204°  Fahr.  was  registered  at  an  altitude  of 
17,322  feet,  the  shade  temperature  being  56°  Fahr.  I  do  not  consider 
this  temperature  abnormally  high.  The  same  figure  was  recorded 
at  about  the  same  altitude  in  1902.  It  will  be  noticed  that  our 
maxima  were  obtained  the  latter  half  of  July  and  the  first  half  of 
August,  at  a  time  when  the  sun's  rays  had  passed  their  greatest  power, 
and  that  the  much  lower  maxima  at  Alipore  and  Lahore  were  actually 
the  highest  records  of  the  whole  summer.    On  June  14, 1903,  the  sun 
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temperature  at  Shigar*  at  an  altitude  of  about  8500  feet,  was  206*^  Fahr. 
I  have  no  doubt  that,  had  the  weather  been  more  favourable,  so  that 
observations  could  have  been  taken  at  high  altitudes  in  June  and  early 
in  Juljy  still  higher  readings  would  have  been  obtained.  The  thermo- 
meter used  was  compared  and  found  to  correspond  with  the  most 
reliable  one  at  the  Government  station  at  Lahore. 

The  tree-growth  in  the  Ohogo  Lungma  valley  is  scanty,  consisting 
chiefly  of  willows  and  cedars,  and  these  are  found  only  on  the  north  or 
left  sida  Willowy  cease  at  a  height  of  about  11,600  feet,  while  cedars 
are  scattered  over  the  mountain  slopes  to  about  12,800  feet.  We  found, 
out  up,  and  used  for  fuel  many  cedar  trunks  which  had  lain  prostrate  for 
an  unknown  period,  larger  than  those  of  most  of  the  trees  now  growing. 
The  coolies,  when  not  otherwise  employed,  were  kept  busy  in  trans- 
porting the  fuel  so  obtained  to  our  base  camp  above  tree-growth. 

Besides  trees  there  is  a  species  of  bush,  the  name  of  which  I  do  not 
know,  which  is  found  to  a  height  of  14,400  feet,  though  stunted  above 
13,000  feet.  This  at  its  best  attains  a  height  of  10  to  12  feet.  Its 
wood  is  hard,  and  it  makes  a  much  better  fuel  than  the  willows  and 
oedars.  Grass  and  some  Alpine  flora  are  found  to  about  15,000  feet  in 
favoured  spots.    Above  this  is  the  domain  of  rock  and  ice. 

Let  us  assume  the  snow-line  to  be  at  the  altitude  where  the  ordinary 
winter  accumulation  of  snow  remains  on  the  ground  at  all  seasons 
of  the  year.  The  determination  of  this  line  is  difficult  in  a  region  like 
that  around  theChogo  Lungma,  split  up  into  irregular,  ragged,  towering 
peaks  and  deep,  tortuous  valleys.  Many  of  the  mountains  far  above 
the  snow-line  have  such  sharp  slants  and  perpendicular  faces  that  snow 
will  not  lodge  on  them,  and  these  remain  bare  of  snow  at  all  times, 
while  snow  accumulates  in  their  ravines  at  comparatively  low  altitudes 
to  such  an  extent,  that  the  heat  of  half  a  dozen  summers  would  not 
melt  it. 

Snow-beds  of  this  character  are  not  unfrequently  seen  lying  exposed 
to  the  sun  throughout  the  summer  as  low  as  12,000  feet.  Glaciers, 
deep  snow-beds,  and  perpendicular  rock  faces  have  to  be  eliminated 
from  the  problem,  and  the  solution  sought  on  even  regular  slopes,  where 
the  depth  of  snow  represents  the  average  snowfall.  Such  slopes  near 
the  snow-line  are  not  easily  found  on  the  Chogo  Lungma.  But  even 
with  such  the  snow-line  varies  with  the  exposure,  being  higher  on 
southern  than  on  northern  slopes,  and  it  also  varies  with  the  season, 
being  considerably  lower  after  severe  winters  with  great  snowfall  and 
in  cold  stormy  summers,  when  snow  covers  the  hills  during  ewery  storm 
to  points  far  below  the  actual  snow-line.  The  snow-line  i&  usually 
highest  in  this  region  about  the  end  of  August. 

In  August,  1902,  in  ascending  the  south  side  of  a  mountain  17,814 
feet  high,  with  a  broad  snow-capped  top,  we  first  encountered  snow  at 
17,400  feet.     The  north  side  of  this  mountain  was  covered  with  snow 
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as  low  as  16,000  feet.  On  another  peak  not  far  from  the  Chogo  Lnngma 
of  17,600  feet,  we  found  in  July  no  snow  exoept  in  small  patohes  till 
the  top  was  reached,  and  then  only  on  the  north  dope,  where  it  extended 
downward  in  a  large  snow-field.  In  Jnly,  1908,  hoth  these  peaks  were 
snow-oovered  on  their  sonth  sides  for  a  long  distance  below  their  summits. 
The  snow-line  must  therefore  be  considered  indeterminate,  and  may  be 
said  to  vary  from  16,000  to  nearly  18,000  feet  according  to  season  and 
exposure. 

Measurements  were  made  by  Mr.  Hewett  at  two  stations  to  deter- 
mine the  movement  of  the  glacier.  The  first  station  was  on  the  north 
bank  15  miles  above  the  termination  of  the  glacier.  The  movement 
in  twenty-four  hours — 

At  a  point  1583  feet  from  the  station  was  found  to  be  1*59  feet. 

1902  „  „  „  316    „ 

2828  „  „  „  2-40    „ 

n  4084  ff  f*  9t  8*29    „ 

5021  „  „  „  2-46    „ 

M  5094  M  f»  »»  3*08    „ 

The  second  station  was  on  the  south  bank  3  miles  higher,  just  below 
the  entrance  of  the  Haramosh  glacier.  The  movement  here  in  twenty- 
four  hours — 

At  a  point  1302  feet  from  the  station  was  fonnd  to  be  1*40  fcct 
n  1502  ff  „  „  1*83     „ 

3140  „  „  „  242    ., 

3305  „  „  „  2-69    „ 

These  observations  are  not  carried  sufficiently  far  to  permit  of  any 
extended  deductions  being  made  from  them.  They  appear  to  show 
that  at  certain  points  on  two  lines  running  transversely  aoroFS  the 
glacier,  the  ice  was  moving  at  different  rates,  varying  from  580  to 
1200  feet  per  annum,  which  indicated  the  existence  of  different  ice- 
currents  moving  at  different  speeds.  How  far  the  speed  observed  for 
a  given  point  would  be  preserved  is  uncertain.  Could  the  same  points 
be  identified  farther  up  or  down  the  glacier,  probably  their  rates  of 
movement,  both  actual  and  relative,  would  be  found  quite  different 
from  those  observed. 

The  firdt  set  of  figures  are  so  irregular  among  themselves,  that  no 
conclusion  as  to  the  movement  of  the  glacier  as  a  whole  can  }ye  drawn 
from  them.  It  is  possible  that  the  lateral  pressure  of  the  Htiramosh 
glacier,  which  even  here  must  be  considerable,  together  with  that  from 
other  branches,  might  cause  the  ice-currents  of  the  left  half  of  the 
glacier  to  move  among  themselves  with  the  velocities  indicated;  but 
this  is  mere  supposition. 

On  the  contrary,  the  points  on  the  second  or  upper  line  have  an 
increasing  rate  of  ^movement  from  the  station  towards  the  centre  of  the 
glacier,  showing  that  they  were  moving  on  the  radius  of  a  curve. 


^ 
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3.  12. — OR  PEAK  0!'  t7,SU  FERT  A6CINDKD  IN  VM2.  ItlSIKll  FRCIU  THK  BAUE  RIDCE 
MABBir  AT  DIBTANCt.  OK  SEVCHAL  MILK8  ABE  T«0  PEAKS  UF  Jl,5()0  FtEt,  «I.-Kt\> 
MOCKT  CHCIOO,  '22,5(i8    l-f:KT,   NAUEU    JlOUtiT    LUNfiVk,   MSIlY.'SttEH    VS    h^iWlBS,  YJftii, 

AMD  A  PEAK  or  oren  2i.500  rEET,  ascbsheu  to  a  Htwai  >>»  ^;SiV  ^m:^. 
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wbioli  Tepiesents  just  what  was  happening,  the  station  being  situated 
where  the  Haramosh  glacier  sweeps  aronnd  in  a  great  curye  to  force 
itself  in  on  the  right  of  the  Ohogo  Lnngma. 

The  opinion  has  often  been  expressed  of  late  jears  that  mountain 
sickness  may  be  largely  or  wholly  avoided  by  a  gradual  approach  to 
high  altitudes,  so  as  to  permit  the  system  to  become  accustomed  to 
diminished  pressure  and  oxygen.  Without  discussing  this  opinion  at 
length,  I  would  cite  a  few  facts  bearing  on  it,  which  came  under  my 
notice  during  our  expeditions  in  this  region. 

I  have  climbed  in  the  Himalayas  with  eight  other  Europeans — nine 
in  all.  Of  these,  seven  have  reached  altitudes  of  21,000  feet,  five  an 
altitude  of  over  22,500  feet,  and  three  that  of  practically  23,400  feet. 
No  one  of  the  nine,  so  far  as  I  know,  ever  suffered  from  mountain  sick- 
ness. We  have  ascended  comparatively  rapidly,  usually  reaching 
heights  of  17,000  to  18,000  feet  within  a  month  after  leaving  sea-level. 
Much  of  our  work  above  that  height  has  been  done  within  six  weeks, 
and  our  highest  at  two  months  and  a  half. 

In  crossing  the  Skoro  La  in  1899,  we  took  with  us  thirty-five  ccolies, 
who  had  lived  all  their  lives  at  an  altitude  of  about  8500  feet,  and  most 
of  whom  had  crossed  the  17,000-feet  Skoro  La  to  Askole  more  than  once. 
The  first  day  they  made  a  light  march  of  only  three  hours.  The  second 
day,  at  an  altitude  of  about  15,500  feet,  half  of  them  were  so  prostrated 
by  mountain  sickness  that  we  were  obliged  to  encamp  on  a  steep  and 
exposed  mountain-side. 

In  1902,  while  ascending  the  Chogo  Lungma,  my  instrument  coolie, 
who  had  always  lived  in  Arandu,  9500  feet,  became  very  ill  at  12,500 
feet,  and  continued  so  for  two  days,  after  which  he  recovered  and  went 
with  us  to  19,000  feet  without  further  trouble.  The  following  year, 
after  staying  idle  at  our  base  camp  at  14,000  feet  for  two  weeks,  he 
became  severely  ill  again  at  15,500  feet. 

In  1903,  out  of  twenty-two  coolies  from  villages  at  altitudes  of  9000 
to  9500  feet,  who  were  in  excellent  condition,  having  lived  a  life  of 
ease  for  a  month  at  our  14,000-foot  base  camp,  during  which  time  they 
had  all  put  on  flesh  from  the  consumption  of  double  the  rations  they 
would  have  used  had  they  been  obliged  to  furnish  their  own  provisions, 
eight  became  so  ill  at  19,600  feet,  that  they  lay  like  logs  on  the  snow, 
oblivious  to  all  attempts  short  of  actual  violence  to  induce  them  to 
move. 

Whatever  may  be  the  effect  of  a  prolonged  sojourn  at  high  altitudes 
as  a  modifier  or  preventive  of  mountain  sickness,  it  is  certain  that  a 
large  proportion  of  our  coolies,  who  had  a  lifelong  advantage  over  us  of 
8500  to  9500  feet,  besides  that  of  being  on  their  native  ground,  suffered 
severely  from  this  affection,  while  the  nine  Europeans  escaped  entirely. 
It  seems  to  be  the  case  with  mountain  sickness  as  with  sea  sickness, 
the  symptoms  of  which  two  maladies  are  practically  identical,  though 
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the  causes  differ,  (1)  that  some  persons  are  immiine  to  it  at  any  altitudes 
that  have  been  reached  and  under  all  circumstances ;  (2)  that  others 
are  affected  at  given  altitudes  on  some  occasions  and  not  on  others, 
according  to  the  amount  of  fatigue  undergone  and  the  condition  of  their 
bodily  health ;  (3)  that  still  others  always  suffer  at  certain  elevations, 
just  as  some  persons  always  become  sea-sick  on  moderately  rough  water. 
How  far  the  last  two  classes  may  be  benefited  by  a  prolonged  sojourn 
at  high  altitude  can  only  be  determined  by  further  experience. 

The  weather  in  this  region,  from  the  middle  of  June  to  the  last 
week  in  August,  is  extremely  uncertain.  The  monsoon  makes  its 
influence  felt  with  prevailing  winds  from  the  south  and  west  and  a 
large  number  of  stormy  days.  During  the  summer  of  1902,  there  were 
rarely  more  than  two  clear  days  in  succession,  and  only  on  one  occasion 
did  the  number  amount  to  four. 

In  1903,  with  one  interval  of  three  fine  days  early  in  July,  and 
five  from  August  8  to  12,  there  were  only  a  few  days  when  it  was  not 
stormy  or  the  sky  covered  with  heavy  clouds.  Much  good  work  can 
be  done  on  glaciers  up  to  17,000  feet  in  spite  of  unfavourable  weather 
conditions ;  but  it  is  not  safe  to  attempt  high-mountain  climbing,  where 
snow-camps  must  be  made  and  several  successive  clear  days  are  an 
absolute  necessity. 

In  both  seasons  the  weather  became  fine  the  last  week  in  August, 
and  continued  so  till  September  12.  So  far  as  the  weather  is  concerned, 
this  seems  to  be  the  best  time  for  high-snow  exploration,  but  the 
disadvantage  of  short  days  and  long  nights,  with  increased  cold,  has 
to  be  incurred. 

Exploring  in  these  high  regions  is  extremely  fascinating,  involving 
conditions  not  met  with  lower  down.  Were  the  available  transport 
means,  now  so  uncertain  and  unsatisfactory,  at  all  adequate  to  the  work 
in  hand,  many  interesting  questions  connected  with  nature  at  high 
altitudes  might  be  thoroughly  investigated,  which,  as  matters  now 
stand,  can  only  occasionally  be  touched  upon. 

In  closing,  I  show  a  telephotograph  of  one  of  the  most  beautiful 
and  striking  of  the  Chogo  Lungma  peaks.  We  parted  with  the  glacier 
and  its  mountains  with  regret  after  two  seasons  of  most  interesting 
association,  during  which  we  had  studied  them  in  their  different  moods, 
feeling  that  bonds  of  friendship  with  them  were  being  severed  which 
had  been  cemented  by  the  vicissitudes  of  sunshine  and  storm. 


Note. — In  the  autamn  of  1903,  after  reports  of  our  Baltiatan  expedition  reached 
Europe,  Major  Max  Schlagintweit  published  a  statemeDt  in  the  MiUeilungen^  that 
his  brother,  Adolf  Schlagintweit,  was  the  first  to  explore  the  Chogo  Lungma 
region  in  1856,  and  referred  to  vol.  i.  of  the  travels  of  the  brothers  Schlagintweit 
in  support  of  this  contention. 

A  careful  examination  of  the  books  by  the  brothers  Schlagintweit  in  the 
Library  of  the  Eoyal  Geographical  Society  in  London  and  in  the  Royal  Library 
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in  Munich,  as  well  as  in  that  of  the  D.  0.  A.  V.  in  Munich,  including  the  work 
mentioned,  fails  to  discoyer  any  mention  whatever  of  the  Ghogo  Lungma  glacier 
or  even  of  Arandu  at  its  termination.  Further,  neither  the  Chogo  Lungma  nor 
Arandu  is  indicated  on  the  elaborate  maps  which  accompany  the  large  work  of  the 
brothers  Schlagintweit.  Had  Adolf  Schlaglntweit  visited  even  the  termination  of 
so  important  a  glacier  as  the  Chogo  Lungma,  he  certainly  would  not  have  fiuled 
to  mention  it  in  his  writings  and  show  it  on  his  maps. 


Before  the  reading  of  the  paper,  the  Pbesidekt  said :  I  have  now  great  pleasure 
in  introducing  to  the  meeting  our  friend  Dr.  Hunter  Workman,  who  will  give  us 
an  interesting  account  of  the  exploration  of  some  of  the  Himalayan  glaciers. 

After  the  reading  of  the  paper,  the  President  said  :  There  are  many  things  in 
Dr.  Workman's  interesting  paper  which  might  lead  to  discussion,  and  we  have 
present  with  us  this  evening  a  most  distinguished  member  of  the  old  Indian 
Sarvey,  whom  I  regret  to  say  now  seldom  favours  us  with  his  presence.  Colonel 
Godwin  Austen,  who  is,  I  believe,  the  only  surviving  member  of  what  I  consider 
to  be  one  of  the  most  brilliant  and  accurate  geographical  pieces  of  work  that  ever 
was  performed,  namely,  the  Kashmir  Survey.  I  hope  Colonel  Godwin  Austen 
will  now  address  us  on  the  subject  of  Dr.  Workman's  paper. 

Lieut.-Colonel  Godwin  Austen  :  It  is  almost  superfluous  for  me  to  say  how 
very  much  I  have  enjoyed  looking  at  the  beautiful  series  of  photographs  which  Dr. 
Hunter  Workman  has  shown  us  this  evening.    I  have  no  doubt  >'0u  have  enjoyed 
looking  at  these  photographs  of  Alpine  scenery,  to  me  it  has  even  been  a  greater 
pleasure,  because  in  the  years  1860  and  1861  I  was  surveying  these  magnifi- 
cent mountains.    No  one  can  imagine  the  magnificence  of  that  scenery.    I  have 
had  the  privilege  of  reading  Dr.  Workman's  paper.    Early  in  his  discourse  he 
mentions  the  Indus  valley  and  tbe  wonderful  effects  of  water-action  and  erosion  on 
the  hills  on  either  side.    That  is  perfectly  true.    The  portion  of  the  Indus  valley, 
from  the  junction  of  the  Dras  river  down  to  Skardo,  is  a  wonderful  gorge.     You 
see  there  the  action  of  former  glaciation  and   beds  of  gravel  and  sand  at  an 
enormous  height  above  the  present  level  of  the  rivers ;  in  fact,  the  glacial  scenery 
you  have  been  looking  at  this  evening  is  only  the  remnant  of  the  great  glaciers 
that  once  filled  those  valleys.    One  of  the  pictures  that  you  saw  on  the  screen  was 
the  rock  of  Skardo  that  stands  up  in  the  middle  of  the  valley.    My  work  took  me 
to  visit  the  trigonometrical  station  at  the  top  of  that  rock.     There  is  an  enormous 
transported  block  which  has  been  left  lying  on  the  summit  of  that  hUl,  and  you  have 
only  to  look  round  the  sides  of  the  valley  of  Skardo  to  see  the  enormous  accumula- 
tion of  gravel  and  sand  that  once  filled  the  valley.    The  fact  is  that  the  history  of 
the  Indus  valley  has  never  been  written.    It  goes  back  long  into  Tertiary  times,  and 
it  has  not  only  been  excavated,  but  it  has  been  filled  up  high  with  detritus,  which 
has  all  been  swept  clean  out  of  it  again,  and  you  only  see  now  the  remains  of  forces 
that  were  once  in  action.    Perhaps  one  of  the  most  interesting  points  is  the  end  of 
the  Arandu  glacier.    It  is  evident,  from  the  photographs  shown  us  this  evening,  and 
from  Dr.  Workman's  description  of  it,  that  it  has  very  much  changed  in  the  forty 
years  since  I  was  there.     I  have  brought  up  with  me  a  water-colour  sketch  of  the 
end  of  the  glacier,  which  I  made  in  the  year  1861.    It  shows  quite  a  different 
outline  from  what  it  is  at  present.    Again,  the  north  bank  of  the  glacier  all  the 
way  up  shows  it  has  receded  very  much  from  the  side  of  the  mountain  from  what 
it  was  in  1861.    At  that  time  it  abutted  against  the  mountain-sides  the  whole 
way  down,  cutting  off  the  drainage  of  the  side  valleys  and  formed  a  series  of  small 
lakes,  all  of  which  have  disappeared  since  that  time.     The  Arandu  glacier,  which 
we  have  heard  about  this  evening,  was  first  visited  by  Mr.  G.  T.  Vigne  in  the 
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year  1885.  He  was  the  first  Englishman  who  ever  went  into  Baltistan,  and  he 
was  the  first  to  give  an  account  of  the  large  size  and  form  seen  from  Anmdo, 
but  he  never  went  up  the  glacier.  He  was  followed  by  one  or  two  others — ^I 
think  Dr.  Thompsoa  was  one — but  they  never  went  up  the  glacier  any  distance. 
The  main  trunk  is  pretty  well  known.  I  followed  it  up  for  about  22  to  25  miles, 
not  in  direct  line.  Frederick  Drew,  about  three  years  after  I  was  there,  got,  per- 
haps, a  little  further  than  I  did,  because  he  crossed  to  the  centre.  I  did  not  go 
across  the  glacier,  but  made  the  attempt  where  the  principal  tributaries  join ;  how- 
ever, the  glacier  was  terribly  fissured,  and  I  made  such  slow  progress  that  I  saw 
there  was  no  hope  of  doing  anything.  I  had  a  great  deal  of  survey  work  to  finish 
elsewhere,  and  I  came  back.  It  has  remained  for  Dr.  and  Mrs.  Workman's 
party  to  explore  the  recesses  of  this  great  glacier.  It  was  very  brave  for  Mrs. 
Bullock  Workman  to  face  all  the  discomforts  of  heat  and  cold  and  snow  and 
ezpDsure  which  work  of  that  sort  eatalls,  and  I  am  only  glad  to  find  there  are 
travellers  who  will  spend  their  time  so  admirably  and  so  beneficially  for  us  who 
live  at  home,  and  for  all  who  are  interested  in  great  physical  features  —  who 
spend  their  time  on  work  of  that  sort,  and  come  back  with  such  beautiful  photo- 
graphs as  we  have  seen  to-night.  I  might  say  a  great  deal  more  about  what  you 
have  seen  this  evening,  but  there  is  one  thing  I  should  like  to  mention.  I  think 
the  word  "  la,"  at  the  end  of  the  name  of  the  Hajah  of  Kashmir  (Pratap  Singh  Li) 
is  not  correct,  and  also  in  the  case  of  the  Amar  Singh  La,  because  the  term  "  la," 
which  is  in  general  use  throughout  th^  whole  of  Tibet,  from  Biltistan  to  Llasa 
and  Bhutan,  means  a  pass  that  is  used  for  traffic,  the  highest  portion  of  a  road 
over  a  water-parting,  and  therefore  I  think  it  better  to  call  depressions  which  arc 
not  used  for  traffic  "colls,"  which  is  a  more  correct  term  than  the  word  '*la." 
I  will  not  say  anything  further,  except  to  agaia  express  my  pleasure  at  seeing 
the  photographs  which  we  have  had  put  before  us  this  evening. 

Colonel  Wahab  :  Personally  I  feel  that  we  Indian  surveyors,  whose  work  takes  ns 
to  the  higher  Himalayas,  ought  to  be  able  to  do  more  than  we  have  hitherto  done 
to  extend  our  knowledge  of  glacial  phenomena  in  those  regions.  Since  the  days 
of  the  Kashmir  survey,  hosvever,  when  triangulation  was  being  extended  over  the 
north-western  Himalaya,  very  few  officers  have  had  the  necessary  opportunities — 
for  although  surveys  have  been  pushed  up  to  the  snows  on  the  Sikkim,  Kumaon, 
and  Punjab  borders  in  recent  years,  nothing  beyond  reconnaissance  work  on  small 
scales  has  been  attempted  in  the  remoter  regions ;  the  occasional  political  missions, 
also,  which  have  crossed  the  high  ranges,  have  not  given  time  for  any  adequate 
mapping  on  scales  large  eaough  to  illustrate  the  glaciation  of  the  country. 

Detailed  surveys  of  the  higher  Himalaya  have,  in  fact,  never  been  regarded  as 
within  the  scope  of  the  Indian  survey,  nor,  while  so  much  work  of  importance 
elsewhere  remains  undone,  is  it  to  be  expected  that  they  should.  For  this  reason, 
while  we  as  Indian  surveyors  regret  that  we  cannot  ourselves  take  up  work  of  such 
interest,  we  welcome  travellers  like  Dr.  and  Mrs.  Bullock  Workman,  who  are 
prepared  to  place  their  experience  and  resources  at  the  disposal  of  science,  and  to 
undertake  what  a  utilitarian  Govemmcnt  naturally  does  not  feel  justified  in 
attempting.  What  is  required  to  illustrate  glacial  phenomena  is  an  accurate 
examination  of  a  definite  area,  such  as  that  of  the  Ghogo  Lungma  and  its  tributary 
glaciers,  so  graphically  described  in  Dr.  Workman^s  lecture,  and  a  careful  re- 
examination of  the  area  after  a  few  years,  so  as  to  determine  from  actual  observation 
the  movement  and  variation  of  the  glacier.  Refined  measurements,  such  as  those 
perioiically  made  on  the  RhCne  glacier,  would  probably  be  impracticable  at  such 
a  distance  from  civilization ;  but  in  a  region  where  glacial  phenomena  are  on  so  vast 
a  scale  as  in  the  Himalaya,  rougher  methods  would  no  doubt  give  valuable  results. 
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It  18  to  be  hoped  that  the  interest  aroused  in  Himalayan  exploration  by  the  journeys 
of  Mr.  Douglas  Freshfield  and  Dr.  and  Mrs.  Workman  will  induce  others  to  follow 
in  their  footsteps,  and  thus  add  a  higher  and  more  scientific  yalue  to  their  journeys 
and  those  of  their  predecessors. 

The  Pbbsidxiit:  Mr.  Freshfield  is  unable  to  attend  here,  but  he  has  written  a 
letter  containing  some  interesting  remarks  which  I  am  afraid  there  is  hardly  time 
to  read  at  this  late  hour  of  the  eyening,  but  which  will  be  printed  with  the  paper. 
So  it  now  only  remains  for  us  to  pass  a  yery  cordial  vote  of  thanks  to  Dr.  Workman 
for  his  most  interesting  paper,  and  for  the  entertaining  and  beautiful  yiews  which 
he  has  been  so  kind  as  to  put  on  the  screen  for  us. 

Mr.  Douglas  W.  Fbbshfixld  sends  the  following : — 

I  very  much  regret  I  have  beea  prevented  to-night  from  listening  to  Dr.  Hunter 
Workman's  paper.  I  have  studied  it  with  great  interest  and  sincere  admiration, 
not  only  of  the  pluck  and  perseverance  of  Dr.  Workman  as  a  mountdneer,  but 
also  of  the  powers  of  scientific  observation  and  graphic  description  shown  by  him 
as  an  author. 

There  are  several  points  I  should  like  to  have  commented  on,  which  I  will 
briefiy  mention  here — 

(1)  With  regard  to  water-erosion  and  the  pot-holes  found  high  on  the  mountain 
sides.  Is  it  possible  that  these  were  formed  when  the  slopes  were  more  extensively 
buried  in  glaciers  by  subglaoial  torrents  ?  These,  as  we  all  know,  are  peculiarly 
active  in  the  formation  of  pot-boles,  a  pot-h<>le  being  almost  the  nece-tsary  complex 
ment  of  the  motUin  (or  shaft),  through  which  the  torrent  falls  from  the  surface 
to  the  bed  of  the  glacier. 

(2)  The  fact  that  of  two  glaciers  of  which  the  lower  ends  are  closely  adjacent, 
one  should  be  advancing  and  the  other  in  retreat,  is,  as  I  pointed  out  at  Cambridge, 
not  so  surprising  as  it  may  appear  at  first  sight.  The  interval  bet^veen  the 
date  when  an  increase  of  material  is  poured  into  the  reservoir  of  a  glacier  and  that 
of  the  corresponding  advance  of  its  snout  is  regulated  by  a  variety  of  conditions,  of 
which  the  chief  are  the  length  of  the  ice-stream,  its  bulk,  and  the  angle  of  its  bed. 
To  put  it  in  the  simplest  form  of  words,  short  and  steep  glaciers  answer  to  an 
increase  in  their  food  supply  more  quickly  than  long  and  comparatively  level 
glaciers. 

(3)  The  absence  or  rarity  of  great  terminal  moraines  may,  I  think,  best  be 
accounted  for  by  the  action  of  floods  in  carrying  away  all  but  the  heaviest  blocks. 

(4)  In  general  features,  the  glacier  described  corresponds  to  those  under  Kang- 
chenjunga ;  in  both  cases  the  lowest  portion  is,  as  described  by  Dr.  Workman,  a 
desert  of  torn  and  splintered  rocks.  The  first  surveyors  imagined  the  lowest 
5  miles  of  the  Zemu  glacier  to  be  moraine,  and  called  it  to  on  their  map. 

With  regard  to  one  of  the  chief  obstacles  to  Himalayan  exploration,  the  effects 
of  high  altitudes  on  the  human  frame,  I  welcome  in  Dr.  Workman's  narrative  the 
confirmation  by  a  medical  expert  of  my  own  experiences.  Immunity  from  mountain 
sickness,  I  agree,  is  not  to  be  obtained  by  training — ^by  living  above  10,000  feet  for 
a  period.  I  have  rather  found  the  leverse  to  be  the  case ;  mountain-sickness  is 
very  much  like  sea-sickness :  good  sailors  and  mountaineers  are  more  often  born 
than  made ;  that  is,  the  immunity  is  mainly  constitutional. 

Again,  the  discomforts  all,  or  almost  all,  climbers  suffer  from  are  not  progressive 
from  12,000  feet  upwards.  On  the  contrary,  in  many  instances  they  diminish  above 
15,000  feet. 

A  few  years  ago  it  was  argued  by  very  competent  Alpine  climbers  that  it  was 
a  priori  impossible  for  men  to  climb,  at  any  rate  do  more  than  crawl,  at  22,000 
to  24,000  feet.    That  argument  can  no  longer  be  maintained. 
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AvalaDohes  are  a  danger  which  it  is,  I  hold,  the  daty  of  every  climber  who  has 
been  in  these  regions  to  insist  on.  They  are  on  a  scale  wholly  different  from  those 
of  the  Alps,  and  Alpine  experience  is  at  first  likely  to  be  misleading.  Mr. 
Mummery's  fate  supplies  the  most  emphatic  warning  on  this  point. 

A  minor  but  very  serious  trouble  is  the  inflammation  of  the  lips,  mentioned  by 
Dr.  Workman.  It  becomes  torture  to  eat,  and  men  cannot  climb  without  eating. 
Perhaps  Dr.  Workman  may  be  able  to  suggest  a  palliative.  I  found  boracic  oint- 
ment useful. 

The  greatest  difficulties  in  the  way  of  climbers  in  the  Himalaya  are  weather 
and  transport 

As  to  weather,  I  can  only  suggest  that  some  year  luck  may  reward  patience, 
and  a  climbing  party  get  the  ten  consecutive  fine  midsunmier  days  needed  for  an 
assault  on  a  great  peak.    They  must  wait  on  the  spot  to  profit  by  them. 

As  to  transport,  I  see  little  hope  until  the  Indian  Government  oo-operates  with 
an  attempt  to  climb  K^  or  Eangchenjungs,  as  the  Home  Government  has 
co-Dperated  with  Arctic  expeditions;  imtil  it  puts  fifty  militarily  trained  and 
disciplined  mountaineers  at  an  explorer's  disposal.  Without  this  help  a  money 
grant  would  be  little  use ;  with  it  a  relatively  small  sum,  £1000  or  £2000,  might 
accomplish  that  desirable  end— the  conquest  of  the  highest  mountain  in  the  world. 
We  have  heard  lately  a  great  deal  of  the  moral  qualities  called  out  by  polar 
exploration.  I  venture  to  think  they  are  also  called  out  to  a  great  extent  in 
mountaineering  at  high  altitudes.  There  is  surely  some  reason  in  the  rhyme  of 
ihe  poet — it  is  true  he  was  a  mad  poet — Blake — 

^  Great  things  are  done  when  men  and  mountains  meet ; 
These  are  not  done  by  jostling  in  the  street." 


BATHYMETBICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Under  the  Dlreotion  of  Sir  JOHN  MURRAY,  E.C.B.,  F.RS.,  D.So.,  eto.,  and 

LAURENCE  PXTLULR,  F.R.S.E. 

Part  VII. — Lochs  of  the  Shiel  District. 

In  this  paper  it  is  proposed  to  deal  with  the  results  of  the  work  of  the 
Lake  Sorvej  among  the  loohs  Ijing  near  the  borders  of  Argyllshire  and 
Inverness-shire,  viz.  (1)  Loohs  Shiel  and  Dilate,  whioh  drain  by  the  river 
Shiel  into  Looh  Moidart ;  (2)  Loch  Eilt,  whioh  flows  by  the  river  Ailort 
into  Loch  Ailort ;  and  (3)  Lochs  M&ma,  na  Creige  Daibhe,  and  Dabh, 
whioh  drain  into  Looh  nan  Uamh.  The  relative  positions  of  these  loohs 
are  shown  in  the  index  map  (Fig.  1).  The  principal  loch  is  Looh  Shiel, 
lying  on  the  boundary-line  between  Argyll  and  Inverness,  while  Looh 
Dilate  lies  in  Argyllshire,  and  the  other  loohs  mentioned  are  situated  in 
Inverness-shire.  Mr.  Garrett  drew  up  some  notes  on  Loohs  Eilt,  Dubh, 
M4ma,  and  na  Creige  Duibhe  before  leaving  for  Borneo,  and  these  have 
been  embodied  in  this  article. 


*  Plates,  p.  352. 
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1.   liOCHS  OF  THE  ShieL   BaSIK, 

There  are  onl;  two  loohs  belonging  to  this  basin  to  be  dealt  with 
here,  viz.  Looba  Shiel  and  Dilate ;  one  or  two  other  small  looha  within 
the  basin  (the  piinoipal  one  being  Loohan  Dabh,  at  the  head  of  6Ien 
Hnrioh)  were  not  aonnded. 

Loeh  Shiel  (see  Plates  I.  and  II.). — Looh  Shiel  le  one  of  the  larger 
Scottish  freah<wat«i  loohs,  having  a  total  length  of  17^  miles.    In  Uiis 


reepdot  it  ia  inferior  only  to  Lochs  Awe,  Ness,  and  Lomond,  which  are 
23,  22J,  and  22  miles  in  length  respeotively,  and  is  closely  followed  by 
Looh  Shin,  whioh  is  17^  miles  in  length.  Its  elevation  above  the  sea 
is  only  11^  feet,  so  that  a  slight  subsidence  of  the  strip  of  land  through 
whioh  the  river  Shiel  dows  would  convert  it  into  an  arm  of  the  sea. 
Seals  oooaaionally  make  their  way  into  this  loch  from  the  sea  at  the 
present  time.    The  principal  npper  portion  of  the  loch  trends  in  a 
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north-east  and  sonth-west  direotion,  bnt  about  6  miles  above  the  outflow 
there  is  a  bend  in  the  outline  of  the  looh,  and  the  lower  portion  trends 
almost  dne  west  The  river  Shiel  follows  a  north-westerly  course  for 
about  2  miles  before  emptying  itself  into  Looh  Moidart.  The  soenery 
around  the  loch  is  very  fine,  becoming  grand  and  wild  towards  the 
head.  At  the  foot  of  the  loch  the  surrounding  ground  is  low,  but  on 
proceeding  up  the  loch  mountainous  country  borders  the  loch  on  both 
sides,  culminating  in  heights  exceeding  3000  feet  at  the  head  of  Glen 
Finnan.  To  the  south  rises  Ben  Besipol  (2774  feet),  between  Loch 
Shiel  and  Loch  Sunart ;  to  the  east  Sgor  an  Tarinachain  (2474  feet), 
Meall  Mor  (2487  feet),  Meall  nan  Creag  Leac  (2474  feet),  Glas  Garbh 
(2369  feet),  Meall  Doire  na  Mnatha  (2094  feet) ;  to  the  north  Beinn 
nan  Tom  (2603  feet),  Streap  (2988  feet),  Sgor  Choileam  (3164  feet), 
Sgor  nan  Coireachan  (3133  feet),  Fraooh-bheinn  (2489  feet)  ;  to  the 
west  Beinn  Odhar  (2895  feet),  Druim  Fiaclach  (2851  feet),  a'  Chroit- 
bheinn  (2178  feet),  and  Beinn  Gaire  (2179  feet).  The  principal  feeders 
are  the  river  Finnan,  Amhainn  Shlatach,  and  Gallop  river,  which  enter 
the  loch  at  its  head,  Glenaladale  river  entering  about  6  miles  down  on 
the  north-western  shore,  and  the  river  Pollooh  (bearing  the  outflow 
from  Loch  Dilate)  entering  about  11  miles  down  on  the  south-eastern 
shore,  where  the  bend  in  the  trend  of  the  loch  occurs.  There  are 
numerous  small  islands  and  a  few  larger  ones,  the  largest  being  Eilean 
Gleann  Fhionainn  at  the  head  of  the  loch,  while  on  Eilean  Fhianain, 
at  the  narrows  towards  the  foot  of  the  loch,  are  the  remains  of  St^Fin- 
nan's  Church  and  a  romantic  burying-place  of  the  Clanranald.  At  the 
head  of  the  loch  stands  Prince  Oharlie's  monument,  erected  by  the  late 
Colonel  Macdonald,  of  Glenaladale,  on  the  spot  where  that  ill-fated 
prince  raised  his  standard.  Salmon,  grilse,  sea-trout,  and  brown  trout 
abound  in  the  loch,  and  yield  fair  sport,  some  of  the  salmon  and  trout 
being  very  heavy. 

Considering  its  great  length,  Loch  Shiel  is  very  narrow,  for  at  no 
place  does  the  loch  attain  a  width  of  a  mile,  the  maximum  breadth 
being  about  nine-tenths  of  a  mile,  and  this  occurs  at  the  great  bend  in 
the  outline  of  the  looh,  opposite  the  entrance  of  the  river  Pollooh.  The 
mean  breadth  of  the  loch  is  less  than  half  a  mile,  being  only  2^  per  cent, 
of  the  length — a  smaller  percentage  than  has  been  observed  in  any  of 
the  larger  lochs  surveyed  by  the  Lake  Survey,  the  lochs  most  nearly 
approaching  it  in  this  respect  being  Loch  Shin  with  3  per  cent.,  and 
Loch  Ness  with  4*3  per  cent.  The  waters  of  Loch  Shiel  cover  an  area 
of  about  4840  acres,  or  over  7^  square  miles,  and  it  drains  directly  an 
area  of  over  72|  square  miles,  but,  since  it  receives  the  outflow  from 
Looh  Dilate,  its  total  drainage  area  is  about  85A  square  miles — an  area 
over  eleven  times  greater  than  that  of  the  loch.  Over  700  sounding^ 
were  taken,  the  maximum  depth  recorded  being  420  feet,  about  4  miles 
from  the  head  of  the  loch,  between  the  heights  of  Beinn  a'  Chaoruinn 


BATHTUtmcU  SDBTIT  OP  TBX  FUSH-WATIE  LOCHS  OF  SOOTLAUIX    271 

and  Bemn  Odh&r  Bheag  to  the  noTth-vest,  and  of  Ueall  nan  Creag  Leoo 
to  the  Bonth-east.  The  Tolntne  of  water  contained  in  the  looh  is  eeti- 
matod  at  17,215  million  onbio  feet,  and  the  mean  depth  at  81^  feet,  or 
nearly  20  per  oent  of  the  mazimam  depth.  Looh  Shiet  was  Burreyed 
on  July  2  to  9,  1902.  The  elevation  of  the  lake  enrfaoe  above  the  sea 
was  determined  1^  levelling  from  benoh-mark  be  being  11'4  feet;  when 
levelled  by  the  oflSoers  of  tiio  Ordnanoe  Survey  on  November  6,  1897, 
the  elevation  was  found  to  be  12  feet  above  sea-level.  The  water  may 
rise  4  to  5  loet  higher  than  the  level  given  above. 

The  floor  of  Looh  Shiel  is  on  the  whole  rather  irregular.     The 


1.   2. — LOOB  SHIEl,  rSOU  FBIHOE   0 
IPMo  bji  T.  I/.  Johmloa,  M.B. 


SO-feet  contour-line  enoloses  a  oontiouous  area  extending  from  close  to 
the  upper  end  to  within  2  miles  from  the  lower  end  at  Aoharaole,  but 
all  the  deeper  contours  are  broken  ap  so  as  to  eooloae  two  or  more 
isolated  areas.  The  50-feet  contour  follows  approximately  the  general 
outline  of  the  loch,  but  It  is  in  places  of  a  sinuous  charaoter.  At  the 
head  of  the  loch  it  extends  both  to  the  north-west  and  sculh^east  of 
£ilean  Ghleann  Fhiouainn.  About  2  miles  down  there  are  sinuosities 
in  the  oontour  on  both  sides  of  the  loch,  due  to  a  tongue  of  deep  wator 
projecting  between  the  aouth-eastern  shore  and  the  island  Sgeir  Ghiubh- 
saohain,  and  to  a  shoaling  of  the  water  off  the  north-western  shore 
from  33  to  15  feet.  Further  down,  off  the  north-westom  shore,  above 
the  entrance  of  the  Glenaladale  river,  there  is  a  twist  in  the  &0-feet 
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oontoor,  where  the  water  shoals  from  55  to  20  feet.  Still  farther  down, 
opposite  the  entrance  of  the  Allt  na  Dalach,  sinaositiee  in  the  50-feet 
oontoor  occur  on  both  sides  of  the  loch,  the  water  shoaling  off  the  south- 
eastern shore  from  47  to  35  feet,  and  off  the  north-western  shore  from 
41  to  19  and  22  feet.  The  last-mentioned  shoaling  oocnrs  to  the  north- 
east of  Eileanan  Oomhlach,  at  the  entrance  of  the  Allt  a'  Ghinbhais,  and 
it  18  curious  to  observe  a  similar  shoaling  on  the  opposite  (south-west) 
side  of  the  island  from  41  to  18  and  21  feet,  while  between  the  island 
and  the  mouth  of  the  stream  a  depth  of  32  feet  was  observed. 

Towards  the  lower  end  of  the  wide  part  of  the  loch,  and  almost  due 
south  of  Eilean  Druim  nan  Laogh  (or  Heron  island,  as  it  is  now  called 
in  the  district),  there  is,  near  the  middle  of  the  loch,  a  shoal  covered  by 
only  2  or  3  feet  of  water.  Daring  the  visit  of  the  Lake  Survey  the 
regular  mail  steamer  was  laid  up  for  repairs,  having  shortly  before 
struck  on  this  shoal  and  damaged  the  propeller.  The  captain  of  the 
steamer  supplied  information  as  to  the  position  of  the  shoal,  and  the 
local  gillie  employed  by  the  surveyors  stated  that .  in  calm  weather 
the  bottom  can  be  seen,  but  in  the  stormy  weather  prevailing  at  the  time 
of  the  survey  he  was  unable  to  find  it,  so  that  it  must  be  of  very  small 
extent,  for  deep  soundings  were  recorded  near  the  spot  indicated.  The 
same  gillie  stated  that  a  shoal  bank  extended  from  Buadh  Bac  na  Hoine 
in  an  approximately  south-west  direction  towards  the  opposite  shore ; 
this  was  confirmed  by  fishermen,  and  is  probably  indicated  by  the 
outward  bend  of  the  50-feet  contour-line  at  that  place. 

The  100-feet  contour-line  is  less  sinuous  in  character  than  the 
50-feet  contour,  the  main  basin  being  about  12  miles  in  length,  extend- 
ing from  near  the  head  of  the  loch  to  the  narrows  at  Eilean  Fhiaaain, 
with  two  small  subsidiary  basins  —  one  off  Rudha  Leathan,  about 
3^  mile^  from  the  foot  of  the  loch,  based  on  a  sounding  of  112  feet; 
the  other  between  the  promontory  on  the  south-eastern  shore  called 
Rudba  Torr  a'  Ohonnaidh  and  the  outlying  islands,  about  7  miles  from 
the  head  of  the  loch,  based  on  a  sounding  of  148  feet.  A  remarkable 
rise  of  the  bottom  was  observed  within  the  main  100-feet  basin,  about 
a  mile  above  the  entrance  of  the  river  Polloch,  where  soundings  of  84 
and  43  feet  were  taken,  surrounded  on  all  sides  by  about  150  feet  of 
water.  The  contour  of  the  lake-floor  along  this  line  of  soundings  is 
shown  in  cross-section  C-D  on  the  map  (Plate  I.). 

The  main  200-feet  basin  is  nearly  8  miles  in  length,  approaching  to 
within  half  a  mile  from  the  head  of  the  loch,  and  extending  as  far  down 
as  Eileanan  Comhlach.  There  are  two  small  subsidiary  basins,  sepa- 
rated from  the  main  basin  by  an  interval  of  over  half  a  mile,  between 
the  entrace  of  the  Allt  na  Claise  on  the  south-eastern  shore  and  the 
entrance  of  the  An  Garbh-allt  on  the  north-western  shore.  This  line 
of  soundings  shows  a  curious  configuration  of  the  bottom,  which  rises 
in  the  central  part  of  the  loch  and  sinks  again  on  both  sides  nearer  the 
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shore :  thus,  on  prooeeding  from  eouth-east  to  north-wut  the  water 
deepens  to  201  feet,  then  shoaU  to  122  feet,  then  deepena  again  to 
172,  209,  and  221  feet,  shoaling  again  towards  the  north-westera  §hore. 
It  is  interesting  to  note  the  oloae  proximity  of  these  two  small  deep 
basins  to  the  rise  covered  hj  43  feet  of  water  already  mentioned.  The 
200-feet  oontour  shows  a  peculiar  loop  off  the  north-western  shore, 
abont  4  miles  from  the  bead  of  the  loch,  where  the  water  shoals  from 
190  to  163  feet. 


The  principal  300-feet  basin  is  distant  about  a  mile  from  the  head 
of  the  loch,  and  extends  down  the  looh  for  over  4  miles,  enclosing  the 
deepest  parte  of  the  loch.  Separated  from  this  hasin  by  an  interval 
of  a  quarter  of  a  mile  (in  which  the  greatest  depth  in  282  feet)  is  a 
second  small  basin  based  upon  a  sonndiog  of  307  feet,  and  after  a 
similar  interval  (in  which  the  greatest  depth  le  284  feeti  there  is 
a  third  :iOO-feet  basin  2  miles  in  length,  having  a  maximum  depth 
of  38.')  feet.  Within  this  tbinl  basin  there  is  a  slight  rise  of  the  bottom 
covered  by  28fl  feet  of  water;  the  lino  of  soundings  on  which  this  rise 
is  situated  is  shown  in  cross-section  E-F  on  map  (Plate  II. ). 
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There  are  two  small  basins  with  depths  exceeding  400  feet,  the 
smaller  abont  3  miles  from  the  head  of  the  loch,  based  on  soundings 
of  416  and  419  feet,  separated  by  an  interval  of  three-qoarters  of  a 
mile  (in  which  the  greatest  depth  is  375  feet)  from  the  larger,  which  is 
less  than  a  mile  in  length  and  encloses  the  maximnm  depth  of  the  loch 
(420  feet),  recorded  near  the  north-eastern  end  of  this  larger  basin,  and 
over  4  miles  from  the  head  of  the  loch.  The  line  of  soundings  which 
includes  the  deepest  one,  is  shown  on  cross-section  GK-H  on  map 
(Plate  II.). 

From  the  foregoing  description,  it  will  be  noticed  that  in  Loch  Shiel 
the  deeper  water  occurs  towards  the  head  of  the  loch.  Proceeding  from 
Acharacle  at  the  foot  of  the  loch,  one  must  row  2  miles  up  before 
encountering  a  depth  of  50  feet ;  a  further  1^  miles  before  meeting  with 
a  depth  of  100  feet,  and  this  merely  a  small  patch,  a  further  1^  milea 
having  to  be  traversed  before  reaching  the  main  100-feet  basin,  or  a 
total  distance  of  5  miles  from  the  foot  of  the  loch.  The  main  200-feet 
basin  is  distant  about  9  miles,  the  lower  300-feet  basin  nearly  10  miles, 
and  the  principal  400-feet  basin  over  12  miles,  from  the  foot  of  the 
loch. 

The  areas  between  the  consecutive  contour-lines  drawn  at  equal 
intervals,  and  the  percentages  to  the  total  area  of  the  loch,  are  as 
follows : — 


Feet.  Acres.  Per  cent. 

0  to  100        26S2        ...        54-4 

100  „  200 
200  „  300 
800  „  400 

oyer  400 


968  ...  20-0 

711  ...  147 

484  ...  10-0 

45  ...  0-9 

4840  1000 


This  table  shows  that  more  than  half  of  the  entire  floor  of  Loch  Shiel 
is  covered  by  less  than  100  feet  of  water,  and  about  three-fourths  by 
less  than  200  feet,  while  only  1  per  cent,  is  covered  by  water  exceeding 
400  feet  in  depth.  The  slope  of  the  bottom  is  on  the  whole  gentle,  but 
in  certain  places  deep  water  was  found  comparatively  close  inshore, 
and  the  consequent  crowding  of  the  contour-lines  indicates  a  steeper 
slope  than  usual  in  these  positions. 

Temperature  Observations, — Numerous  observations  were  made  on  the 
temperature  of  the  surface  water  of  Loch  Shiel  during  the  week  spent 
on  the  survey,  the  range  observed  being  8°*2,  from  54°-2  to  62*>'4.  Three 
serial  temperatures  weie  taken  beneath  the  surface,  with  the  following 
results : — 
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Table  or  Sibial  Temperatures  taken  in  Looh  Sbiel. 


July  6. 190% 

Jnlv  8,  1909. 

Off  EUean  Dnilm 

naa-Laogta. 

July  9, 1902. 

6  p.m. 

3  miles  from  bead 

of  loch. 

Depth  in  ftet. 

6  p.m. 
Off  SoamodAle. 

opahr. 

°F»hr. 

opahr. 

0 

571 

559 

56-5 

5 

_ 

54-9 

— 

10 

570 

54-5 

— 

20 

56-3 

54-4 

56-5 

30 

55-5 

— 

— 

50 

50-2 

540 

560 

75 

— 

509 

100 

470 

470 

47-4 

130 

46-2 

^— 

200 

45-7 

^— 

45*2 

280 

45-3 

—~. 

— 

300 

... 

— . 

45-2 

400 

•— 

45*3 

In  this  table  the  observations  are  arranged  ohronologioally,  but  the 
series  given  in  the  first  colnmn  was  taken  about  midway  between  the 
other  two  series,  the  seoond  column  giving  a  series  taken  towards 
the  foot,  and  the  third  oolumn  a  series  taken  towards  the  head,  of  the 
looh.  The  central  series  in  the  first  colnmn  was  taken  lihree  dajs 
earlier  than  the  others,  and  is  therefore  not  strictly  comparable;  it 
shows  a  higher  temperature  in  the  surface  waters,  and  a  lower  tempera- 
ture at  a  depth  of  50  feet,  than  in  either  of  the  others.  The  temperature 
observed  near  the  foot  of  the  loch  was  lower  at  all  depths  than  that 
observed  towards  the  head,  the  difiference  amounting  to  2^  at  20  and 
at  50  feet,  and  to  0°*4  at  100  feet.  The  most  pronounced  fall  in 
temperature  was  recorded  between  50  and  100  feet  towards  the  two 
ends  of  the  loch,  but  between  30  and  50  feet  in  the  central  series  (first 
oolumn).  The  range  of  temperature  shown  by  these  serial  observations 
is  about  12%  while  the  extreme  range  of  all  the  observations  from 
surface  to  bottom  during  the  week  spent  on  the  survey  is  over  17% 

Loch  Dilate  (see  Plate  III.). — Loch  Dilate  (or  Doilate)  lies  about 
Ij^  miles  to  the  east  of  the  lower  portion  of  Looh  Shiel,  into  which  it 
flows  by  the  river  PoUoch  entering  Loch  Shiel  about  6  miles  above 
its  outflow.  The  ground  between  the  two  lochs  is  low,  the  fall  from 
Loch  Dilate  to  Loch  Shiel  being  ouly  lOi^  feet,  but  high  and  moun- 
tainous country  surrounds  Loch  Dilate  in  all  other  directions.  The 
principal  feeder  is  the  river  Hurioh,  which  takes  its  rise  in  Lochan 
Dubh  at  the  head  of  Glen  Hurich,  and  after  a  course  of  6  miles  empties 
itself  into  the  east  end  of  Loch  Dilate.  The  loch  trends  east  and  west, 
and  is  nearly  1}^  miles  in  length.  It  is  widest  towards  the  east  end, 
where  the  maximum  breadth  is  over  one-third  of  a  mile,  the  mean 
breadth  being  about  one-seventh  of  a  mile.  Its  waters  cover  an  area 
of  about  142  acres,  or  nearly  a  quarter  of  a  square  mile,  and  it  drains 
an  area  fifty-eight  times  greater,  or  nearly^l  3  square  miles.    Forty-flve 
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aonndings  were  taken  in  Looh  Dilate,  the  maximnm  depth  observed  being 
55  feet.  The  volnme  of  water  contained  in  the  loch  is  estimated  at 
145  million  cubic  feet,  and  the  mean  depth  at  23i^  feet,  or  43  per  cent, 
of  the  maximnm  depth.  The  loch  was  surveyed  on  July  8, 1902,  and 
the  elevation  of  the  lake  surface  above  the  sea  by  levelliog  from  bench- 
mark was  found  to  be  22  feet.  When  levelled  by  the  officers  of  the 
Ordnance  Survey  on  October  16,  1867,  the  elevation  was  found  to  be 
23*4  feet  above  sea-level. 

Loch  Dilate  forms  a  simple  basin,  the  deeper  water  being  centrally 
placed,  and  the  contour-lines  following  approximately  the  outline  of 
the  loch.  A  sounding  of  12  feet  was  recorded  off  the  bay  in  the 
south-east  comer  of  the  loch,  apparently  surrounded  by  shallower 
water,  though  possibly  continuous  with  the  10-feet  area,  but  this  is 
the  only  irregularity  in  the  lake-floor  indicated  by  the  soundings. 
Along  the  central  portion  of  the  southern  shore  the  contour-lines 
closely  hug  the  shore,  indicating  a  comparatively  steep  slope  in  this 
locality.  A  section  along  the  central  line  of  the  loch  from  west  to 
east  is  shown  in  section  A-6  on  the  map.  The  ar«as  between  the 
contour-lines  drawn  in  at  equal  intervals,  and  the  percentages  to  the 
total  area  of  the  loch,  are  as  follows : — 

Feet. 

Oto  25  

iSu  )t  oO  ...         ...         ... 

Over  50  


Acres. 

Percent. 

78        ...        55-4 

49 

34  3 

15 

10-3 

142 


1000 


Temperature  Ohservatimu. — The  following  serial  temperatures  were 
taken  at  3  p.m.  on  July  8,  1902,  in  the  deepest  part  of  Loch  Dilate  :- 


Surface  ... 

10  feet    ... 

20 

25 

30 

50 


M 
ft 
it 


...    62<^-3Fahr 

...    620-3    „ 

...    620-3    „ 

...    610-5    „ 

. .  •      OO  *o      „ 

...    530-3    „ 

This  series  shows  a  constant  temperature  from  the  surface  down 
to  a  depth  of  20  feet,  a  slight  fall  of  O^'S  between  20  and  25  feet,  then 
a  very  rapid  fall  of  6°'0  between  25  and  30  feet  (a  fall  exceeding  1°  per 
foot  of  depth),  and  a  further  fall  of  2°  l)etween  30  and  50  feet,  the 
extreme  range  of  temperature  being  9°  Fahr. 

2.  Ailort  Basin. 

Loch  Eilt  is  the  only  loch  to  be  dealt  with  here;  the  few  very 
small  hill  lochs  within  the  basin  were  not  surveyed. 

Loch  Eilt  (see  Plate  lY.) — Loch  Eilt  lies  about  1^  miles  to  the  east 
of  the  head  of  Loch  Ailort  (into  which  its  outflow  is  carried  by  the 
river  Ailort),  and  about  4  miles  to  the  west  of  Glenfinnan.    The  hills 
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aroand  it  rise  steepl;  np  to  r  height  of  oyer  1500  feet,  the  highest 
points  exceeding  2000  feet.  It  was  formerly  oonaidered  a  good  looh 
for  salmon  aod  Bea-tront;  bat  Hr.  Harvie-Brown  belieTes  that  the 
blasting  operations  during  the  constmotioD  of  the  Mallaig  extension  of 
the  West  Highland  railway  resulted  in  the  deetmoUon  of  a  large 
amount  of  apawn  and  fry,  and  that  now  the  fish  are  greatly  disturbed 
by  the  passage  of  the  trains  across  the  bays  on  the  south  shore. 

Looh  £ilt  trends  east  and  west,  and  is  3^  miles  in  length,  with  a 


(fliolt  fry  Ur.  Darid  Brigham.) 


maximum  breadth  of  half  a  mile,  the  mean  breadth  l)eing  one-fifth  of 
a  mile.  Its  waters  cover  an  area  of  about  424  acres,  or  two-thirds  of  a 
square  mile,  and  it  drains  an  area  of  12  square  miles.  Over  2^)0 
soundings  were  taken,  the  maximum  dejith  recorded  being  111)  feet. 
The  Tolumo  of  water  contained  in  the  loch  is  estimated  at  68G  million 
cubic  feet,  and  the  mean  depth  at  37  feet.  The  loch  was  surveyed  on 
July  9  and  10,  1902;  the  elevation  of  the  lake-surface  was  found,  by 
levelling  from  bench-marks,  to  be  OU'4  feet  above  the  sea.  The  keeper 
stated  that  the  water  might  rise  about  3  feet  above,  and  &U  about 
No.  III.— MiECH,  1905.]  a 
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9  inohes  below,  this  level.  During  the  night  of  Jnly  9  and  10,  1902, 
the  water  rose  nearly  10  inohes. 

Looh  Eilt  is  naturally  diyided  into  three  portions  by  two  narrow 
constrictions  in  its  outline,  the  western  portion  being  by  far  the  largest 
and  deepest,  covering  an  area  of  about  360  acres,  while  the  area  of  the 
oentral  and  eastern  portions  is  in  each  oase  about  32  acres.  The 
western  portion  is  connected  with  the  central  portion  by  a  channel 
6  feet  in  depth,  with  a  rocky  islet  in  the  centre,  the  sides  of  the 
channel  being  also  of  rock  in  «t<tt,  thus  dividing  the  loch  into  two 
rock-basins ;  the  central  portion  is  separated  from  the  eastern  portion 
by  detritus  brought  down  by  the  Allt  a'  Ohoire  Bhuidhe,  the  channel 
between  them  having  a  depth  of  7  feet.  The  small  eastern  and  central 
basins  arc  quite  simple  in  conformation,  the  maximum  depth  observed 
in  the  eastern  one  being  52  feet,  and  in  the  central  one  70  feet  The 
floor  of  the  large  western  basin  is  much  more  irregular,  there  being 
four  areas  with  depths  ezcaeding  50  feet:  (1)  a  small  area  near  the 
east  end,  based  on  a  sounding  of  52  feet;  (2)  the  main  50-feet  area, 
which  encloses  the  deepest  part  of  the  loch,  over  a  mile  in  length,  and 
with  a  rocky  islet  rising  to  the  surface  near  its  western  margin; 
(3)  a  small  area  between  the  large  island  (Eilean  Mor)  and  the  northern 
shore,  based  on  a  sounding  of  55  feet ;  and  (4)  a  small  area  near  the 
west  end,  based  on  two  soundings  of  55  feet.  At  the  extreme  west  end 
of  the  looh,  between  the  two  islands,  a  depth  of  40  feet  was  recorded. 
The  75-feet  area  is  about  half  a  mile,  and  the  100-feet  area  about  a 
quarter  of  a  mile,  in  length,  occupying  the  wide  central  part  of  the 
western  basiu,  but  rather  nearer  the  east  than  the  west  end.  The 
deepest  part  of  the  looh  falls  below  sea-level  (the  100-feet  contour-line 
corresponding  approximately  with  the  level  of  the  sea),  and  is  flat- 
bottomed  in  character,  as  shown  in  cross-section  0-D  on  the  map. 

The  areas  between  the  consecutive  contour-lines  drawn  in  at  equal 
intervals,  and  the  percentages  to  the  total  area  of  the  loch,  are  as 
follows : — 

Feet.  Acres.  Per  cent 


Oto    25 

187 

441 

25  „    50 

111 

260 

50  „    75 

88 

201) 

75  „  100 

20 

4-8 

Over  100 

18 

42 

424  1000 

Temperature  Observations, — The  temperature  of  the  surface  water 
in  Loch  Eilt  during  the  two  days  spent  on  it  varied  from  58°  to  60° 
Fahr.,  while  the  air-temperature  varied  from  bS^'b  to  57'*-9.  On  July 
10,  1902,  three  series  of  temperatures  were  taken  beneath  the  surface, 
one  in  each  of  the  three  basins  into  which  the  loch  is  divided,  with  the 
following  results : — 
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Deplhinleet. 

.    Loch  EUt  (eatftern 
basiii).             * 
July  10. 1902, 

Loch  Eilt  (central 

basin). 

July  10, 1902, 

Loch  Eilt  (western 

baahi). 

July  10, 1902, 

3.30  p.m. 

3.30  p.m. 

6  p.m. 

»  Fahr. 

o  Fahr. 

o  Fahr. 

Sarlaoe 

580 

581 

600 

10 

580 

581 

600 

20 

580 

581 

600 

275 

557 

577< 

600 

35 

52-8 

5:{ri 

59-7 

50 

50-7 

52-8 

54-8 

75 

1             _^ 

530 

100 

510 

1 

These  series  show  a  conBtant  temperature  down  to  20  feet  in  each 
ease,  bnt  the  water  in  the  deep  western  basin  was  2°  warmer  than  in 
the  other  two  basins.  Bejond  the  depth  of  20  feet,  again,  the  tempe- 
rature was  about  2°  higher  in  the  western  basin  than  in  the  central 
banny  and  2°  higher  in  the  central  basin  than  in  the  eastern  basin,  so 
that  at  a  depth  of  100  feet  in  the  western  basin  the  temperature  was 
rather  higher  than  at  a  depth  of  50  feet  in  the  eastern  basin.  The 
water  in  the  western  basin  was  warmer  at  all  depths  than  that  in  the 
central  basin,  and  in  the  central  basin  than  in  the  eastern  basin.  To 
explain  this  peculiar  distribution  of  temperature  in  the  waters  of  Loch 
Eilt  on  the  afternoon  of  July  10,  1902,  the  weather  conditions  during 
the  few  preceding  days  must  be  taken  into  account.  The  wind  had 
been  blowing  strong  from  the  north-east  from  the  3rd  till  the  afternoon 
of  the  9th.  Bain  commenced  to  fall  about  6  a.m.  on  the  9th,  and  con- 
tinued till  about  8  a.m.  on  the  10th,  so  that  during  the  twelve  hours 
jErom  9  p.m.  on  the  9th  to  9  a.m.  on  the  10th  the  surface  of  the  loch  rose 
9}  inches.  About  11.30  a.m.  on  the  10th  the  wind  rose  from  the  west, 
and  by  4  p.m.  was  blowing  a  gale,  so  much  so  that  the  greatest  difficulty 
was  experienced  in  keeping  the  boat  in  position  for  the  5  p.m.  series 
of  temperatures.  It  would  thus  appear  that  the  easterly  winds  of  the 
previous  week  had  blown  the  warm  surface  water  into  the  western 
portion  of  the  loch,  and  the  west  wind  of  the  10th  had  not  yet  had 
time  to  reverse  this  e£fect;  the  fact  that  the  area  draining  into  the 
western  basin  is  nearly  double  that  draining  into  the  other  two  basins 
would  doubtless  accentuate  this  result,  since  more  water  would  enter 
the  western  basin  than  the  other  basins,  and  this  inflowing  water  at 
this  season  of  the  year  would  be  warmer  than  the  water  of  the  loch. 
The  range  of  temperature  from  surface  to  bottom  in  the  eastern  basin 
was  7^*3  Fahr.,  the  greatest  fall  being  5'''2  between  20  and  35  feet ;  in 
the  central  basin  the  range  was  5^*3,  the  greatest  fall  being  4^*5,  also 
between  20  and  35  feet ;  in  the  western  or  main  basin  the  range  was 
9^  (representing  the  extreme  range  observed  throughout  the  entire 
loch),  and  the  greatest  fall  was  4'^'9  betweon  35  and  50  feet. 

V  2 
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3.  Loeha  of  the  nan  Uamh  Bonn. 

The  loohs  to  be  dealt  with  here  are  Loch  Dnbb,  between  the  head 
of  Loch  Ailort  and  the  head  of  Looh  nan  Uamh,  and  Lochs  MAma  and 
na  Creige  Daibhe  Ijing  to  the  north-east.  Looh  Doir*  a*  Gherrain  in 
Ardnish  could  not  be  sounded,  because  there  was  no  boat  on  it  at  the 
time  of  the  visit  of  the  Lake  Survey. 

Loch  Dvhh  (see  Plate  Y.). — Loch  Dubh  is  a  small  loch  situated  at 
the  head  of  the  peninsula  of  Ardnish,  which  separates  Looh  Ailort 
from  Looh  nan  Uamh,  the  two  branches  of  the  Sound  of  Arisaig.  The 
Mallaig  extension  of  the  West  Highland  railway  runs  along  its  southern 
shore,  and  the  outfall  flows  through  the  old  bed  of  the  little  Loohan 
Deabhta,  which  has  been  completely  drained  by  the  railway,  leaving 
only  a  channel  through  it  for  the  escape  of  the  waters  from  Loch  Dubh. 
After  leaving  Lochan  Deabhta  the  outfall  joins  the  Schoolhouse  bum, 
which  has  been  deflected,  thence  into  the  Arnabol  bum,  falling  into 
the  head  of  Loch  Beag,  an  inlet  of  Loch  nan  Uamh.  It  is  surrounded, 
except  on  the  western  side,  by  low  though  steep  hills,  which  impart 
a  dark  and  sullen  appearance  to  the  loch,  hence  its  name — the  Black 
loch.  Ck)nsidering  its  superficial  area,  it  is  the  deepest  loch  visited  by 
the  Lake  Survey.*  Its  great  depth,  and  the  remarkable  temperature 
conditions  discovered  in  it,  well  repaid  the  trouble  of  carting  a  boat 
from  Loch  nan  Uamh  and  carrying  it  down  to  the  loch.  Its  catchment 
area  is  very  smaU,  and  it  would  seem  that  the  unpleasant  taste  of  its 
water,  resembling  that  of  a  stagnant  pool,  is  due  to  the  small  amount 
of  fresh  water  entering  it.  This  unpleasantness  is  probably  something 
more  than  mere  taste,  for  attempts  to  stock  the  loch  with  trout  have 
been  unsuccessful,  the  fish  rapidly  dying  ;  eels,  however,  abound  in  it. 

Loch  Dubh  trends  in  a  north-west  and  south-east  direction,  the 
broadest  part  being  rather  near  the  south-east  end.  Its  length  is  under 
half  a  mile,  its  maximum  breadth  one-sixth  of  a  mile,  and  its  mean 
breadth  one-tenth  of  a  mile.  Its  waters  cover  an  area  of  about  32 
acres,  and  it  drains  an  area  eight  times  greater,  or  about  262  acres. 
Sixty-fivo  soundings  were  taken,  and  the  maximum  depth  observed  was 
153  feet,  which  bears  the  ratio  to  the  length  of  the  looh  of  1  to  15. 
This  low  ratio  is  only  equalled  by  the  little  loch  on  Eilean  Subhainn 
iu  Loch  Maree,  and  the  loch  which  most  nearly  approaches  it  is  Loch 
Fender  in  the  Tay  basin,  in  which  the  ratio  is  as  1  to  22,  followed  by 
Loch  Dhugaill,  near  Kishom,  in  which  the  ratio  is  as  1  to  27.  Among 
the  larger  Scottish  lochs,  the  nearest  approach  is  found  in  Looh  Treig, 
with  a  ratio  of  depth  to  length  of  1   to  62.      The  volume  of  water 


*  The  deepest  lake  in  East  Prussia  is,  according  to  Halbfass  (Globwt  Bd.  S6,  p.  1S7, 
September  15, 1904),  the  Wuchsnigsee,  which  is  about  1}  miles  in  length,  and  has  a 
maximum  depth  of  about  210  feet.  Loch  Dubh  is  less  than  half  a  mile  iu  length,  and 
its  maximum  depth  is  153  feet. 
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oontained  in  the  looh  is  estimated  at  86,956,000  onbic  feet,  and  the  mean 
depth  at  nearly  63  feet,  or  41  per  cent,  of  the  maximum  depth.  The 
loch  was  surveyed  on  July  12,  1902;  the  elevation  of  the  lake  snrfiEUse 
above  the  sea  was  fonnd,  by  levelling  from  bench-marks,  to  be  103  feet ; 
when  visited  by  the  Ordnance  Survey  officers  on  August  6,  1869,  the 
elevation  was  103*3  feet  above  sea-level.  No  driftrmarks  were  seen, 
but  the  keeper  stated  that  the  annual  range  in  level  was  about  9  inohes. 
Loch  Dubh  is  very  simple  in  conformation,  the  contour-lines  follow- 
ing approximately  the  shore-lino.  Near  the  north-west  end  there  is  a 
slight  rise  of  the  bottom,  as  shown  in  section  A-B  on  the  map,  but 
otherwise  the  lake-floor  slopes  down  regularly  to  the  deepest  part, 
which  lies  towards  the  north-eastern  shore.  The  maximum  depth  of 
153  feet  was  observe!  at  a  distance  of  about  120  feet  from  this  shore, 
giving  a  slope  of  59° ;  the  height  of  the  hill  immediately  adjoining  is 
240  feet,  and  the  slope  35°,  hence  the  slope  from  the  top  of  the  hill  to 
the  bottom  of  the  looh  is  one  of  45°.  The  areas  between  the  consecutive 
contour-lines  drawn  in  at  equal  intervals,  and  the  percentages  to  the 
total  area  of  the  loch,  are  as  follows  : — 

Feet. 

0  to    50  

50  „    100  

100  ,,150  

Over  150  

.31-8  1000 

Temperature  Observations. — A  most  interesting  series  of  temperatures 
was  taken  in  Loch  Dubh  at  the  time  of  the  survey,  as  given  in  the  first 
oolumn  of  the  following  table.  The  looh  was  revisited  in  March,  1003, 
when  the  water  was  found  to  be  uniform  in  temperature  from  surface 
to  bottom,  as  given  in  the  second  column  of  the  table — 


Acres. 

Per  cent. 

14-8 

•  •  • 

40-7 

81) 

•  •  • 

30-9 

7-6 

•  •  • 

26-5 

0-5 

•  •  • 

1-9 

Loch  Dubh. 

Depth  In  feet. 

July  12,  1902, 

1 

3  p.m. 

"^  Fahr. 

0 

590 

10 

590 

10 

58-0 

20 

560 

25 

53-7 

35       ; 

51-5 

.     50 

471 

75 

441 

100 

43-0 

150 

43-5 

I.iOch  Dubh. 
March  28,  1903. 


-  Fahr. 
410 


410 
410 
40-9 
40-9 


The  series  taken  in  March  calls  for  no  discussion,  but  the  series 
taken  in  July  is  remarkable  for  the  low  temperature  of  the  deep  water 
at  this  season  of  the  year,  and  for  the  great  range  of  temperature  from 
surface  to  bottom.  Compared  with  the  temperatures  recorded  in  Looh 
Shiel  a  week -earlier  in  the  same  month,  we  find  the  temperature  in 
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Looh  Dabh  1^*7  lower  at  the  bottom  in  150  feet  than  in  Loch  Shiel  in 
420  feet,  and  in  Loch  Morar  (the  deepest  of  all  Scottish  lochs),  ten  days 
earlier  in  the  same  month,  a  temperature  equal  to  that  at  the  bottom 
of  Loch  Dnbh  was  recorded  only  after  descending  to  a  depth  of  250 
feet.  The  extreme  range  of  temperature  shown  by  the  series  in  Loch 
Dubh  amounts  to  15^*5,  while  the  series  taken  in  Loch  Shiel  shows  a 
range  of  only  12°,  and  the' series  in  Loch  Morar  shows  a  range  of  only 
13°  from  surface  to  bottom.  The  extraordinary  temperature  conditions 
observed  in  Loch  Dubh  may  probably  be  accounted  for  (1)  by  the  great 
depth  of  the  loch  compared  with  other  lochs  of  similar  area ;  (2)  by  the 
small  extent  of  its  drainage  area,  so  that  very  little  rain-water  enters 
the  loch ;  and  (3)  by  the  small  area  of  the  loch  and  the  steepness  of  the 
surrounding  hills  reducing  the  mixing  effect  of  the  wind  to  a  minimum. 

Lochs  M&ma  and  na  Greige  Duibhe  doubtless  formed  at  no  distant 
date  one  sheet  of  water,  which  was  gradually  separated  into  two  por- 
tions by  the  deposition  of  material  brought  down  by  the  Allt  Dearg. 
This  is  evidenced  by  the  fact  that  locally  the  name  M&ma  is  applied  to 
both  divisions,  but  in  this  place  that  name  is  restricted  to  the  western 
basin,  the  name  na  Creige  Daibhe  being  applied  to  the  larger  and 
deeper  eastern  basin.  The  connectiug  stream  is  about  60  yards  in 
length,  with  a  depth  of  7  to  8  feet,  the  fall  from  Loch  na  Creige  Duibhe 
to  Loch  lAkmek  being  less  than  a  foot.  The  tract  of  alluvium  separating 
the  two  lochs  was  about  2^  feet  above  the  water  of  Looh  M&ma,  and 
the  keeper  stated  that  he  had  often  seen  it  flooded  when  the  lochs  were 
high.  The  hills  along  the  northern  and  southern  shores  of  the  lochs 
rise  steeply  up  to  heights  exceeding  1000  feet,  approaching  2000  feet 
along  the  northern  shores,  down  the  sides  of  which  a  few  torrents  rush 
after  heavy  rains.  The  two  lochs  trend  east  and  west,  and  the  outflow 
from  Looh  na  Greige  Duibhe  passes  into  Loch  M^ma,  and  thence  by  the 
Gleann  M4ma  into  Loch  nan  XJamh. 

Loch  Mhma  (see  Plate  Y.). — Loch  M^ma  is  over  one-third  of  a  mile 
in  length,  one-eighth  of  a  mile  in  maximum  breadth,  and  one-twelfth 
of  a  mile  in  mean  breadth.  Its  waters  cover  an  area  of  about  17  acres, 
and  it  drains  directly  an  area  of  two-thirds  of  a  square  mile,  but  since 
it  receives  the  outflow  from  Loch  na  Creige  Daibhe  its  total  drainage 
area  is  over  2  square  miles,  an  area  seventy  times  greater  than  that  of 
the  loch.  Nearly  forty  soundings  were  taken,  the  maximum  depth 
observed  beiug  44  feet.  The  volume  of  water  contained  in  the  loch  is 
estimated  at  11  million  cubic  feet,  and  the  mean  depth  at  14^  feet.  The 
looh  was  surveyed  on  July  11,  1902,  and  the  elevation  of  the  lake 
surface  above  the  sea  was  determined  from  spot-levels  as  being  359 
feet.  It  forms  a  simple  basin,  the  deepest  part  being  found  towards 
the  east  end.  The  areas  between  the  contour-lines,  and  the  percentages 
to  the  total  area,  are  as  follows : — 
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Feet. 
0  to  10        

lU    u    Zm  ...  •••  ••• 


Acres. 

Per  cent 

80 

••• 

46-9 

(5-4 

•  •  • 

37-5 

2-6 

••• 

15-6 

vlT6r  «o         •••         •••         •< 

170  1000 

Loch  fia  Orexge  Duibhe  (see  Plate  Y.). — Loch  na  Creige  Daibhe  in 
four-fifths  of  a  mile  in  length,  one-eighth  of  a  mile  in  maximum  breadth, 
and  one- fourteenth  of  a  mile  in  mean  breadth.  Its  waters  cover  an 
area  of  about  36^  acres,  and  it  drains  an  area  twenty-four  times  greater, 
or  about  1^  square  miles.  Over  seventy  soundings  were  taken,  the 
maximum  depth  recorded  being  93  feet.  The  volume  of  water  is  esti- 
mated at  52  million  cubic  feet,  and  the  mean  depth  at  32^  feet.  The 
loch  was  surveyed  on  the  same  day  as  Loch  M^ma  (July  11,  1902) ;  the 
elevation  of  the  lake  surface  above  the  sea,  from  spot-level  and  by  com- 
parison with  Loch  Hiima,  was  found  to  be  359 '7  feet.  An  inspection  of 
the  map  shows  Loch  na  Creige  Duibhe  to  be  (like  Loch  M^ma)  a  long 
narrow  basin  of  very  simple  conformation.  It  is  much  deeper  than  Loch 
M&ma,  and  the  deeper  water  approaches  nearer  to  the  west  than  to  the 
east  end,  that  is  to  say,  nearer  to  the  alluvial  cone  separating  the  two 
lochs.  A  similar  state  of  matters  has  been  noted  in  the  case  of  Locbs 
Veil  and  Doine  in  the  Forth  basin,  formerly  a  continuous  loch,  now 
divided  into  two  portions  by  the  deposition  of  material  brought  down 
by  the  river,  where  deep  water  approaches  close  to  the  dividing  pro- 
montory of  land  on  both  side^.* 

The  areas  between  the  consecutive  contour-lines  drawn  in  at  equal 
intervals,  and  the  percentages  to  the  total  area  of  the  loch,  are  as 
follows : — 

Feet. 

0  to  25         

£o    yf    OU  ...  ...  ... 

*'''       f^l*'  •••  •••  ••• 

Over  75        

36-4  1000 

Temjperature  Ohservaiiana. — ^The  sur&ce  temperature  observed  in  Loch 
na  Creige  Duibhe  on  the  date  of  the  survey  was  57°'4,  in  the  stream 
between  the  two  lochs  57°'l,  and  in  Loch  M4ma  56^*5.  The  following 
serial  temperatures  were  taken  in  the  deepest  part  of  Loch  na  Creige 
Duibhe  at  4-45  p.m.  on  July  11,  1902  : — 

Surface 57°-4  Fahr. 


Acres. 

Per  cent 

21-2 

•  •  • 

581 

0-9 

•  •  • 

190 

51 

•  •  • 

141 

3-2 

•  •  • 

8-8 

10  feet 
20  „ 
30  „ 
50  „ 
75  „ 
90    ., 


57*»-4 
57°-4 
53°0 
50O-8 
49°-2 
4S°-8 


»» 
It 
»» 


•  See  Geographical  Journal  vol.  15,  p.  325,  April,-1900. 
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This  series  shows  a  constant  temperature  down  to  20  feet,  then  a 
fall  of  4^*4  between  20  and  30  feet,  and  a  farther  fall  of  2^*2  between 
30  and  50  feet,  the  extreme  range  of  temperature  from  surface  to  bottom 
being  8°-6. 

The  'details  regarding  the  lochs  dealt  with  in  this  paper  are  col- 
lected together  in  the  table  on  the  opposite  page  for  convenience  of 
reference  and  comparison. 

From  this  table  it  will  be  seen  that  in  the  six  lochs  under  conside- 
ration nearly  1200  soundings  were  taken,  and  that  the  aggregate  area 
of  the  water  surface  is  over  8  J-  square  miles,  so  that  the  average  number 
of  soundings  per  square  mile  of  surface  is  139.  The  aggregate  volume 
of  water  contained  in  the  lochs  is  estimated  at  about  18,200  millions  of 
cubic  feet.  The  area  drained  by  these  lochs  is  nearly  100  square  miles, 
or  ll-l  times  the  area  of  the  lochs. 

Geology  of  the  Loch  Shiel  Catchment  Basin, — Though  the  basin  of  Loch  Shiel 
has  not  been  surveyed  by  the  Geological  Sarvey,  we  understand  that  certain 
members  of  the  staff  have  examined  the  rock  cuttings  on  the  line  of  railway 
between  Loch  Ell  and  Kinlochailort.  The  rocks  exposed  in  these  cuttings  consist 
of  mnscovite-biotite  gneiss  and  flaggy  mica-schists,  wbich  are  included  in  the 
Moine  series  of  crystalline  schists  by  the  Geological  Survey.  The  general  strike 
of  these  strata  is  north-east  and  south-west^  so  that  in  all  likelihood  they  are  con- 
tinued to  the  south-west  along  both  sides  of  Loch  Shiel.  This  conclusion  is 
supported  by  the  fact  that  on  the  lofty  watershed  between  Loch  Shiel  and  Loch 
Linnhe  these  muscovite-biotite  gneisses  have  been  mapped  by  the  Geological 
Surrey.  These  schists  and  gneisses,  which  are  supposed  to  represent  altered 
sediments,  are  traversed  by  numerous  veins  of  pegmatite  and  dykes  of  diorite, 
dolerite,  and  basalt. 

On  the  watershed  between  Glen  Hurich  and  Glen  Scaddle,  on  the  crest  of 
Sgor  Dhomhail  (2915  feet),  there  is  a  mass  of  foliated  granite,  and,  further  to  the 
south-west,  the  later  igneous  intrusions  of  the  Strontian  district  may  enter  the  Loch 
Shiel  catchment  basin. 

NOTES  ON   THE  BIOLOGY  OF   THE   LOCHS  IN  THE  SHIEL 

DISTRICT. 

By  JAMES  MURRAY. 

Of  the  six  lochs  dealt  with  in  this  paper,  tow-nettings  were  taken  in  four,  and 
a  shore-netting  in  a  fifth.  The  biology  presented  little  of  special  interest. 
Diaptomus  laciniatus  was  found  in  two  of  the  lochs  (Shiel  and  Eilt) ;  these  are 
the  most  southerly  lochs  in  which  this  northern  species  was  observed  by  the  Lake 
Survey,  though  it  has  been  recorded  by  Dr.  Scott  from  one  loch  (L:ch  Doon)  much 
farther  south. 

Loch  Shiel. — Owing  to  the  great  abundance  of  Ilolopedium,  which  choked  up 
the  nets,  it  was  difficult  to  collect  other  animals  in  any  numbers.  The  most 
plentiful  animals  were :  Diaptomus  gracilis,  Diaptomus  la^niatus,  Cyclops  strenuus, 
Bosmina  ohtuHrostris,  Bythotrephes,  Polyphemus^  six  species  of  pelagic  Rotifers 
(iocluding  Floscularia  pelagica)  and  Dinohryon.  The  plants  noted  were :  Xanthi- 
dium  aniilopeum,  Staurnstrttm  gracile,  and  Statirastrum  hrazilicnse.  Loltelia  and 
Littorella  were  in  flower  at  the  upper  end  of  the  loch. 
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Lock  BUaU. — As  compared  with  Loch  Shiel,  the  mo8t  notable  features  of  this 
loch  were :  the  greater  abundance  of  life,  the  absence  of  Eolopedium  and  Diapiamui 
ladniattu,  and  Uie  presence  of  Diaphanosoma  hraehyvrum  in  considerable  numbers. 
Among  the  organisms  obsorred  were :  Diaptomus  gracilis,  Cydop$  sfrentitM,  5yf»- 
chata  pectinate^  PlcBsoma  truncata,  DinobryoUf  Peridinium,  two  spedes  of  CeraHum 
(C  hirundineUa  and  C.  comutum),  Anabcena  flos  aqua  with  its  adherent  VortioeUa. 

Loch  Eilt—lAfe  wss  sbuodant,  the  characteristic  animals  being  Holapedium, 
JHapiomus  laciniaius,  Cyclops  strenuus,  Anurcea  cochleariSj  Notholca  longtspina, 
and  Folyarthra,  Leptodora  and  Bythoirephes  were  scarce.  Bosmdna  abtutirostris 
and  a  variety  approaching  B,  longispina  were  seen.  The  brilliant  red  and  blue 
Rotifer,  Notops  pygmceus,  was  plentifoL  Some  immature  specimens  of  Diaptamus 
probably  belooged  to  D.  gracilis.  On  the  mud  in  the  deepest  part  of  the  loch 
were  numbers  of  a  pretty  little  green  larva  of  an  insect,  enclosed  in  transparent 
flask-shaped  cases. 

Loch  Dubh. — ^This  little  loch,  remarkable  for  its  great  relative  depth  and 
temperature  conditions,  resembling  those  in  a  great  lake,  was  examined  on  two 
occasions.  On  the  first  visit  in  July,  1902,  the  sur&oe  temperature  was  59^  Fahr^ 
while  on  the  second  visit  in  March,  1903,  the  temperature  throughout  was  about 
41^  Fahr.  Notwithstanding  this  difference  in  temperature  there  was  little  difference 
in  the  animals  observed  on  the  two  occasions.  Those  found  in  July  were :  Diap- 
tomus  gracilis  (blue  and  red,  grey,  red,  blue),  Cyclops  strenwu,  Bosmina  dUusi' 
rostris  (small,  purple),  Daphnia  lacustris  (all  pale  red),  Eurycercus,  Polyphemus, 
Triarihra,  Polyarthra,  Anurcea  cochlearis,  ConochHus,  Ceratium  hirundinellat 
Dinobryon.  In  March  all  the  same  animals  were  found,  except  Polyphemus,  and 
there  were  in  addition  a  few  larvao  of  Corethra  (phantom  larvao),  Notholca  foliacea, 
a  second  species  of  Ceratium  {C.comutum — ^less  common  in  lakes),  MaUomonas, 
A  very  small  form  of  Asteriondla  occurred.  Near  the  shore  liu'ge  spheres  of 
Ophridium  were  found  on  the  weeds.  In  the  mud  from  the  bottom  were  many 
Rhizopods  of  the  species  Cyphoderia  ampulla,  Difflugia  pyrtformis,  D,  glohtUosa, 
and  D.  arcula.    Lobelia  and  MyriophyUum  were  growing  along  the  shores. 

Loch  na  Creige  Duibhe. — As  this  loch  was  only  examined  by  means  of  a  net 
thrown  out  from  the  shore,  it  is  probable  that  some  of  the  pelagic  animals  may 
have  been  missed.  The  animals  seen  were :  Diaptomus  gracilis  (reddish),  Cyclops 
strenuus  (yellow),  Ahnopsis  dongata,  Chydorus  spJuericuSy  Anurcea  cocMearis, 
Bosmina  obtusirostris,  Arcella  vulgaris,  A  few  of  the  commonest  filamentous 
Algfld  and  Desmids  were  seen.    Asteriondln  was  ecarce. 


A  JOURNEY  TO  LAKE  SAN  MARTIN,  PATAGONIA. 

By  Captain  H.  L.  CROSTHWAIT,  R.E. 

This  journey  was  undertaken  in  ooimeotion  with  the  demarcation  of  the 
Chile- Argentine  boundary.  Before,  however,  landing  in  Patagonia,  we 
made  a  short  trip  through  the  channels  of  Tierra  del  Fuego  on  board 
the  Argentine  omiser  Nuwo  de  Julio,  Captain  Quiroga,  which  had  been 
placed  at  the  disposal  of  Sir  Thomas  Holdioh. 

The  first  place  we  touched  at  was  New  Year  island,  a  small  island 
situated  in  lat.  54"  59'  S.,  about  5  miles  off  the  north  ooast  of  Staten 
island.  Onr  object  was  to  visit  the  magnetic^  and  s.meteorologioal 
observatory  established  there  by  the  Argentine  Government,  as  a  base 
observatory,  in   connection  with  the  Antarctic  Expedition,  then  in 
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progreBB  under  Dr.  Nordenskjold.  TIub  is  a  moBt  oomplete  observatoiy 
in  every  respect.  It  is  saperintended  by  foar  Argentine  naval  offioers, 
who,  in  the  interests  of  soienoe,  exile  themselves  on  this  lonely  and 
desolate  spot.  The  attention  they  give  to  their  work  is  well  illnstrated 
by  the  fact  that  they  never  allow  the  annual  range  of  temperature 
in  the  magnetic  observatory  to  exceed  1^  C.  The  following  temperature 
conditions  have  been  recorded  on  this  island,  as  given  me  by  the 
officer  in  charge,  since  the  observatory  was  opened  in  February,  1902: 
Highest  recorded,  55''*4Fahr. ;  lowest,  16^*4  Fahr.;  annual  mean,41''Fahr. 
The  magnetic  observatory  is  kept  at  an  almost  constant  temperature 
of  64**  Fahr. 

Staten  island  was  just  visible  through  the  mist.  An  intense  gloom, 
beyond  all  description,  seems  to  overhang  this  place,  which  makes 
it  look  like  the  confines  of  the  world.  Entering  the  Straits  of  Le 
Maire,  we  steamed  into  Beagle  channel,  anchoring  that  night  off  the 
flourishing  settlement  of  Harberton,  belonging  to  Messrs.  Bridges,  who 
employ  on  their  farms  a  number  of  Ona  Indians. 

It  is  not  easy  to  estimate  the  number  of  Indians  now  inhabiting 
Tierra  del  Fuego.  Mr.  Bridges  thinks  there  are  about  500  Onas ; 
Mr.  W.  S.  Barclay  puts  down  the  Yaghans  at  200,  and  the  Alacalufs  at 
800.  This  makes  a  total  Indian  population  of  about  1500.  Formerly 
it  was  estimated  at  8000  (*  End.  Brit.*),  but  it  is  difficult  to  believe  that 
such  a  sterile  land,  with  an  inhospitable  climate,  could  have  ever 
supported  a  large  population. 

Continuing  up  Beagle  channel,  we  reached  Ushuaia.  This  place 
was  established  a  few  years  ago  as  a  naval  station,  and  is  now  the  seat 
of  the  Government  of  the  Argentine  portion  of  Tierra  del  Fuego.  We 
were  here,  as  elsewhere,  most  hospitably  entertained  by  the  governor. 

Shortly  after  leaving  Ushuaia  we  turned  south  through  Ponsonby 
sound — the  home  of  "  Jemmy  Button  " — a  very  narrow  channel  between 
Naverine  and  Hoste  islands.  In  the  afternoon  we  reached  Tekineka 
bay,  where  the  South  American  Mission  has  a  station  and  a  church — the 
most  southern  church  in  the  world.  There  live  here,  under  the  care  of 
Mr.  Williams,  the  missionary,  about  seventy  Yaghan,  or  canoe  Indians. 

Leaving  this  damp  and  dreary  bay,  we  passed  False  Cape  Horn,  and, 
skirting  the  west  end  of  Hermite  island,  made  straight  for  the  Horn 
itself.  There  was  littie  wind,  but  a  long  unpleasant  swell  was  running. 
Having  taken  a  good  look  at,  and  some  photographs  of,  this  famous 
but  very  ordinary  promontory,  we  turned  northward  and  anchored  for 
the  night  in  Gk>eree  roads,  between  Naverine  and  Lennox  islands. 

The  next  place  of  interest  was  Sloggett  bay,  where  gold-washing  is 
carried  on  in  a  most  primitive  manner  by  a  party  of  miners,  mostiy 
runaway  sailors,  of  various  nationalities.  Geologically  the  shores  of 
the  bay  appear  to  be  formed  by  the  upraised  delta  of  a  river,  or  several 
rivers,  which  once  flowed  into  the  sea  here.    These  seem  now  to  be 
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lost  in  a  great  swamp,  which  oovers  the  allavial  deposit  with  a  thick 
layer  of  peat.  The  sea  face  is  a  vertioal  cliff  about  100  feet  high.  At 
the  base  is  rook,  above  this  the  allnvial  deposit,  and  over  all  a  oovering 
of  peat.  As  the  waves  undermine  the  clifi^  the  gold-bearing  gravel 
falls  on  the  beach  below.  The  sea,  acting  on  the  debris  like  a  natural 
jigger,  concentrates  the  gold  a  few  feet  below  the  surface.  This  material 
the  miners  further  concentrate  by  washing,  and  thus  obtain  small 
quantities  of  gold — enough,  it  was  said,  to  provide  a  living  wage.  So 
far  as  I  know,  no  scientific  attempt  has  been  made  to  deal  with  this 
large  quantity  of  gold-bearing  materiaL  Whether  it  would  pay  is 
another  matter.  Owing  to  its  remote  existence,  and  other  drawbacks, 
probably  it  would  not. 

The  most  striking  feature  of  Beagle  channel  is  undoubtedly  the 
^  astonishing  number  and  variety  of  the  glaciers,  which  occupy  all  the 

valleys  descending  from  every  mountain  high  enough  to  be  covered 
with  a  mantle  of  perpetual  snow.  The  general  direction  of  these 
valleys  is  favourable  as  regards  shelter  from  the  summer  sun.  This 
fact,  no  doubt,  accounts  in  a  measure  for  the  great  extension  of  the 
glaciers.  The  coolness  of  the  summer  rather  than  the  severity  of  the 
I  winter  is  also  an  important  factor  in  maintaining  both  the  glaciers  and 

j  the  comparatively  low  snow-line,  which  cannot  be  much  more  than 

i  2000  feet  above  sea-level.    It  is  to  these  features  we  must  look  in 

endeavouring  to  explain  the  glaciers  of  Tierra  del  Fuego. 
\  Most  of  the  larger  glaciers  we  saw  showed  signs  of  shrinkage. 

Trees  grow  on  the  lower  and  older  terminal  moraines,  the  vegetation 
becoming  younger  as  the  actual  ice  -  wall  is  approached.  Lateral 
moraines  are  found  stranded  on  the  flanks  of  the  valleys,  high  above 
the  present  level  of  the  ice,  and  the  polished  rock  indicates  the  height 
to  which  the  glacier  had  once  reached.  These  features  were  particularly 
noticeable  in  the  case  of  the  glacier  opposite  Homanche  bay,  and  the  large 
glacier  descending  from  Mount  Sarmiento.  The  question  of  the  general 
recession  of  glaciers  in  these  regions  is  an  interesting  one  for  future 
investigation,  and  Beagle  channel  forms  an  admirable  field  for  study. 

Navigation  is  not  possible  at  night  in  these  narrow  seas.  We 
therefore  anchored  every  evening  in  some  friendly  cove.  Often  from 
within  the  shelter  of  these  deep  indentations  we  heard  the  storm  raging 
overhead,  only  occasional  and  fitful  gusts  of  wind  reaching  the  ship. 
Now  and  then  the  crash  of  ice  falling  from  neighbouring  glaciers 
resounded  among  the  mountains. 

During  our  stay  in  Tierra  del  Fuego  from  January  15  to  the 
27th,  1903  (corresponding  to  July),  the  mean  maximum  temperature 
was  56°*2  Fahr.,  and  the  mean  minimum  46°*7  Fahr.,  as  recorded  on 
board  ship. 

Shortly  after  landing  in  Patagonia,  at   Puerto  Cunsuelo  in  Last 
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Hope  inlet,  we  ▼isited  the  now  famous  Cave  of  the  Mylodon.  It  is  fairly 
well  worked  out  as  regards  the  larger  remains  of  the  giant  sloth; 
there  are,  however,  still  to  be  found  pieces  of  the  skin  with  the  hair  on 
of  this  extinct  animal.  The  explanation  of  this  high  state  of  preserva- 
tion in  whioh  it  is  found,  may  be  sought  in  the  sfealagmite  whioh  oovers 
the  floor  of  the  cave.  There  are  said  to  be  other  caves  in  the  neighbour- 
hood, but  the  few  men  who  make  a  business  of  discovering  and  disposing 
of  mylodon  remains  do  not  encourage  exploration. 

On  February  10,  1903,  I  left  the  Chief  Commissioner,  Sir  Thomas 
Holdich,  at  Camp  Cazador,  in  lat.  51°  S.,  and  started  for  Lake  San 
Martin.  The  route  lies  across  a  pass  over  the  Baguales  range.  This 
rauge  leaves  the  continental  water-divide  in  the  neighbourhood  of 
Mount  Stokes,  projecting  into  the  Pampas  in  a  direction  almost  at 
right  angles  to  the  general  line  of  oordilleras.  The  formation  is  basaltic, 
to  which  must  be  attributed  its  extraordinary  appearance.  As  we 
entered  the  narrow  valley  leading  to  the  pass,  high  pointed  pinnacles 
and  minarets  towered  above  us,  assuming  all  kinds  of  fantastic  shapes 
and  forms — some  like  vast  cathedrals,  others  resembling  mediaeval 
forts.  The  pass,  which  is  4100  feet  above  sea-level,  was  just  free  from 
snow,  though  patches  were  l^'ing  about  in  sheltered  places. 

The  march  next  day  was  begun  an  a  snowstorm,  and  during  the 
night  the  temperature  had  fallen  to  30'^  Fahr.  However,  as  we 
descended  the  weather  cleared,  and  towards  the  afternoon  we  had  a 
splendid  view  of  Lake  Argentine.  Below  us,  stretching  east  and  west, 
lay  the  great  lake,  about  60  miles  long  and  10  to  20  broad.  The 
western  end  has  several  arms  penetrating  deep  into  the  recesses  of  the 
oordilleras,  and  there  receive  the  water  of  numerous  glaciers.  Large 
icebergs  were  floating  on  the  lake,  drifting  with  the  prevailing  wind 
towards  the  east.  Slowly  turning  round,  they  exhibited  in  the 
glistening  sunlight  every  gradation  of  colour  from  blue  to  green. 

In  the  evening  we  camped  on  the  shores  of  a  bay.  The  water  was 
covered  with  ducks,  black-necked  swans,  and  geese.  These  birds,  as 
indeed  all  animals  in  Patagonia,  are  so  unsophisticated  from  never 
having  seen  human  beings,  that  they  allow  one  to  approach  quite  close 
without  attempting  to  escape.  I  noticed  this  particularly  with  the 
huemul  round  Lake  San  Martin,  but  it  seemed  to  be  prompted  by  an 
insatiable  curiosity.  Under  these  circumstances  sport,  in  its  true 
sense,  is  impossible.  Snipe  were  also  fairly  plentiful  on  the  shores 
of  the  lake.  They  resemble  the  English  variety,  but  fly  slowly  and 
never  very  far.  I  often  found  them  in  places  high  up  on  the  hill- 
sides, quite  devoid  of  water. 

The  shores  of  this  lake  indicate  every  appearance  of  its  having  been 
much  higher  at  no  distant  date,  probably  before  the  river  Santa  Cruz, 
which  carries  off  the  surplus  water,  had  cut  the  deep  channel  it  now 
oooapies.    The  edge  of  the  bay  was  strewn  with  erratic  boulders  deeply 
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Boored  by  ioe.    These  must  have  been  oomparaiiYely  zeoently  transported 
from  the  gladers  of  the  oordiUeraa  by  ioebergs  and  stranded  on  the  shore. 

The  next  maroh  took  us  to  the  east  end  of  the  lake*  where  we 
oroesed  the  Santa  Gmz  about  a  mile  below  where  it  leaves  the  lake. 
The  enrrent  is  very  strong,  running  7  miles  an  honr.  Though 
there  is  plenty  of  water  in  this  riyer,  its  strong  stream  will  always 
debar  it  from  being  used  for  purposes  of  navigation,  otherwise  it  would 
have  made  a  splendid  highway  to  the  Atlantic. 

Immediately  on  crossing  the  river  we  caught  some  armadillos. 
This  animal  is  not  found  south  of  the  Santa  Onus,  but  it  is  very  common 
to  the  north.  It  is  a  good  example  of  the  spread  of  animal  life  being 
arrested  by  a  natural  feature. 

The  next  maroh  took  us  up  the  valley  of  the  Bio  Leona,  which  flows 
from  Lake  Viedma  into  Lake  Argentine;  thus  the  Santa  Cruz  carries 
off  the  drainage  of  these  two  lakes.  Another  march  brought  us  to  the 
shores  of  Lake  Viedma.  We  had  a  splendid  view,  which  is  somewhat 
rare,  of  the  whole  range  of  the  cordillera,  including  Mount  Fits  Boy,  the 
highest  peak  in  this  district.  Its  height  is  about  11,000  feet.  Towards 
the  top  it  appears  to  be  too  steep  to  hold  snow,  and  looks  quite  bare. 

An  enormous  glacier  descends  to  the  water's  edge  at  the  west  end  of 
the  lake.  It  emanates  from  two  mountains,  one  north  and  one  south,  in 
the  line  of  the  cordiUeras,  which  are  joined  by  a  comparatively  low 
saddle.  On  to  this  saddle  the  glacier  descends.  Tradition  says  it  here 
divides  in  two  branches,  one  going  to  Lake  Viedma  and  the  other 
reaching  the  Pacific,  somewhere  near  Eyre  sound.  It  is,  however, 
unexplored,  but  from  appearances  this  might  be  the  case.  If  it  really 
happens,  the  continental  water-divide,  and  ooosequently  the  boundary 
between  Chile  and  Argentine,  would  follow  the  surface  of  an  ever- 
moving  glacier.  From  this  might  result  serious  embarrassment  where 
already  complicated  boundary  questions  exist. 

Passing  round  the  east  end  of  Viedma,  we  crossed  a  low  range  into 
the  valley  of  Lake  San  Martin.  This  lake,  unlike  Viedma  and 
Argentina,  has  an  exit  into  the  Pacific.  At  the  east  end  of  the  valley 
there  is  a  small  shallow  lake  called  Laguna  Tar.  At  present  its  waters 
flow  into  Lake  San  Martin,  i.e.  in  a  westerly  direction.  The  continental 
water-divide  is  here  eo  ill  defined  that  a  cutting  of  a  few  feet  would 
cause  Laguna  Tar  to  flow  to  the  Atlantic.  There  is  the  dry  bed  of 
a  stream  visible,  and  in  time  of  flood  this  lake  may,  temporarily,  have  an 
exit  in  both  directions.  The  continental  water-divide  would  then  run 
through  a  lake.  A  water-divide,  therefore,  without  precise  knowledge, 
may  prove  a  very  inexact  definition  for  a  boundary. 

San  Martin  undoubtedly  occupies  what  was  once  a  strait  joining  the 
Atlantic  and  Pacific.  The  main  body  of  water  runs  almost  east  and 
west,  penetrating  into  the  heart  of  the  cordillera.  The  mountains 
rise  abruptly  from  its  shores.      It  is   subject  to  the  most  violent 
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stoniis,  vhioh  nuke  the  lake  very  rgngli  and  dangeroijs  to  navigate, 
as  I  have  reason  to  know  after  a  week's  expedition  on  it  in  a  oanvas  boat. 
While  enoaniped  on  the  ahorea  of  a  sheltered  bay,  I  notioed  that  the 
level  of  the  water  rose  and  fell  in  a  peonliar  manner.  More  exact 
measoreDwnts  showed  that  the  movements  were  irregular,  hut  on 
an  aveisge  amounted  to  ahont  6  inohee,  having  a  period  of  abont  fonr 
minntea  between  two  anooeariTe  high  waters.  The  sorCaoe  of  the 
water  to  the  eye  was  perfectly  smooth.  I  append  a  diagram  of  them 
"seiohea,"  showing  SO-seoond  obwrvationB  extending  over  half  an 
honr. 


The  rocks  round  San  Uartin  are  mostly  basalt.  In  many  instances 
it  is  cellular,  indicating  that  it  had  flowed  under  water.  The  geological 
sequence  of  events  here  would  seem  to  have  been  somewhat  as  follows  : 
A  mbmei^ed  land,  when  the  sites  of  the  great  lakes  were  arms  of 
the  sea.  such  as  we  now  find  in  Tierra  del  Fuego;  volcanic  activity, 
when  lava  fiowed  under  water,  as  shown  by  the  existing  cellular 
basalt ;  elevation  of  the  land,  for  we  find  numerous  instances  of  upraised 
beaches  with  oellular  basalt  overlying  them;  following  this  another 
period  of  volcanic  action,  and  then  an  age  oT  ioe,  for  there  is  very 
marked  evidence  of  ice-aotion  on  the  basalt  In  the  present  glaciers 
we  have  the  lineal  desoendants  of  a  glacial  period. 

In  oonolnsion,  I  should  like  to  point  out  that  Patagonia  la  an 
excellent  field  for  the  traveller  who  wishes  to  explore  unknown  glaciers, 
and  to  study  glacial  action.  It  is  full  of  interest  to  the  geologist. 
The  climate  iu  summer,  though  oool,  is  extremely  healthy. 

A  map  illuBtrating  this  journey  appeared  in  the  February  (1904) 
Mimber  of  the  Qeographieat  Joitntal,  vol.  23,  No.  2, 
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MR.  C.  W.  HOBLEY'S  RECENT  JOURNEY  IN  EAST  AFRICA. 

We  have  been  fayoured  by  the  Foreign  Office  with  a  report,  by  Mr.  0.  W. 
Hobley,  on  a  journey  made  by  him  in  1904  in  the  rift-valley  between 
Lakes  Naknro  and  Baringo  and  on  the  Laikipia  nplands  to  the  east. 
It  is  accompanied  by  a  sketch-map  (of  which  the  accompanying  small 
map  is  a  reduction),  drawn  by  Mr.  Hobley  to  show  his  rentes  and  the 
main  features  of  the  country  traversed.  The  districts  passed  through 
are  still  far  from,  well  known,  and  Mr.  Hobley's  narrative  adds  many 
details  to  those  supplied  by  previous  travellers,  though,  as  he  himself 
remarks,  the  country  is  not  even  yet  thoroughly  explored. 

Starting  on  July  6  from  the  Nakuro  station  on  the  railway,  Mr. 
Hobley  marched  round  the  east  side  of  the  Menengai  volcano  and  then 
north  up  the  valley  between  it  and  the  escarpment,  several  small 
streams  being  found  to  flow  out  of  the  escarpment  and  lose  themselves 
in  the  plain.  An  enormous  number  of  zebra  were  seen  in  the  latter. 
A  stream  which  loses  itself  in  the  crater  of  Menengai  was  not  running 
at  the  time,  but  further  on  the  Mburunoto  was  found  to  be  a  fine 
stream,  and  to  end  in  the  big  Elbunyata  swamp,  not  shown  on  existing 
maps.  A  fine  Masai  cattle  road  was  struck  and  followed  due  north  to 
the  salt  lake  Solai,  not  marked  on  the  official  map.  It  seems,  however, 
to  be  the  Lake  Kibibi  visited  by  Dr.  Gregory.*  Three  streams  run 
into  it  from  the  south  and  south-east,  and  the  Mbolakilag  is  said  to  flow 
in  on  the  west.  All  round  the  lake  there  were  delightful  meadows  of 
thick  rich  grass,  on  which  numerous  antelope  were  grazing.  A  tiring 
march  through  long  grass  and  acacia  woods,  during  which  the  numerous 
rhinoceros  were  a  cause  of  danger  to  the  caravan,  brought  the  party 
to  the  edge  of  a  valley  1500  feet  deep,  which  separated  the  plateau 
over  which  they  had  been  travelling  from  the  Laikipia  escarpment, 
here  rising  abruptly  3000  to  4000  feet  in  colossal  buttresses  and  clifis. 
Descending  by  a  very  rocky  path,  they  found  at  the  bottom  a  delightful 
river,  20  to  30  yards  wide,  called  Tin  by  the  Masai  and  Sondai  by 
the  Njamusi.  For  a  time  the  march  was  continued  over  very  broken 
country  within  the  valley,  along  which  some  dense  acacia  forest  was 
seen ;  but  on  seeing  a  large  herd  of  elephants  climbing  the  escarpment 
in  a  north-westerly  direction,  it  was  decided  to  follow  their  example, 
and  after  a  climb  of  1200  feet  a  broad  valley  was  reached,  with  the 
main  Laikipia  escarpment  on  tbo  right  A  march  ofj  16  miles  due 
north  over  a  waterless  country  then  brought  the  caravan  to  the  Baringo 
station,  where  Mr.  Hobley  spent  two  days,  having  several  interviews 
with  the  Suk  and  Njamusi  chiefs.  The  former  people  call  themselves 
Fokot,  Suk  being  the  name  given  to  them  by  the  Masai. 

*  It  ia  hIiowu  08  Solui  in  Captain  G.  £.  Smith's  map  in  tho  Journal  for  Sep« 
tomber,  1899. 
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The  return  journey  was  made  by  a  route  over  the  Laikipia  uplands, 
and  the  information  collected  regarding  these  forms  an  interesting 
supplement  to  that  obtained  by  Mr.  Tata  (cTatcrfiaZ,  yol.  23,  p.  220  et  aeq.) 
and  previous  travellers.    In  a  general  way,  it  confirms  the  accuracy'  of 
Thomson's  mapping  of  this  region.    Going  west  over  exceedingly  stony 
hills,  Mr.  Hobley  reached  the  top  of  the  escarpment  after  a  steep  climb 
of  nearly  3000  feet,  being  rewarded  by  a  wonderfal  panorama  of  the 
rift- valley  and  Kamasia  escarpment.    Looking  east,  the  country  was  a 
boundless  green  rolling  plain,  gradually  sloping  east,  and  with  belts  of 
thick  forest  in  every  valley.     To  the  north  the  tabular  mass  of  Loroghi 
was  a  striking  object    The  march  led  in  a  southnsouth-east  direction,  a 
way  having  often  to  be  made  through  thick  wet  grass.    Yarious  swampy 
streams  drai^  towards  the  Euaso  (Guaso)  Narok,  which,  where  crossed, 
was  a  fine  stream  20  to  30  yards  wide.    About  a  mile  below  there  were 
falls  40  feet  high,   which  Mr.   Hobley  names  the  Eliot  falls.     (The 
Thomson  falls  are  higher  up  on  the  same  river.)    The  most  easterly 
camp  was  on  the  Fes  river  and  swamp  (Bes  of  Thomson,  Fesi  of  Tate), 
one  of  a  series  of  streams  rising  on  the  north-east  and  east  of  the 
Aberdare  range.    At  Pes  swamp  some  very  interesting  colonies  of 
Wandorobo  hunters  were  met  with :  a  communication  on  these  curious 
people  ¥rill    be  found  in  the  next  number  of  the  periodical    Man, 
Hence  the  route  led  nearly  west  over  open  downs   with  beautiful 
belts  of  young  juniper  forest  in  the  valleys.    It  brought  the  caravan 
to  the  edge  of  the  escarpment  overlooking  the  ElboUossat  lakes,  the 
outlines  of  which  Mr.  Hobley  for  the  first  time  defined  with  some 
accuracy.    They  lie  north  and  south  of  each  other  (not  east  and  west 
as  was  shown  on  Mr.  Mackinder's  map),  and  are  only  separated  by  a 
strip  of  swamp.     In  descending  the  escarpment  to  the  eastern  shore, 
some  wonderful  graded  roads  were  met  ¥rith,  thought  by  the  Masai  to 
have  been  made  by  elephants,  but  more  probably  the  work  of  human 
hands.     The  southern  edge  of  the  water  was  skirted,  and  after  6  miles 
the  western  side  of  the  miniature  rift-valley  which  contains  the  lakes 
was  climbed,  the  route  being  continued  (in  part  through  thick  fog) 
over  the  grassy  downs  of  Subugo  Loldian  *  and  down  the  escarpment 
to  the  neighbourhood  of  Elmenteita. 

It  will  be  noticed  that  Mr.  Hobley's  map  gives  an  entirely  new  set 
of  names  to  the  chief  orographical  features  of  the  Laikipia  region,  the  , 
nomenclature  of  which  is  one  of  the  most  puzzling  questions  in  the 
geography  of  this  part  of  Africa.  In  view  of  the  multitudinous  names 
in  use  among  the  various  tribes  of  the  surrounding  country,  it  may  be 
doubted  whether  any  one  set  can  justly  claim  the  sole  title  to  correct- 
ness ;  but  Mr.  Hobley's  long  experience  of  the  Masai  and  other  tribes 

*  Or,  more  properly,  Oaapuko  Lultian.  The  word  Subugo  means  highlands  with 
patches  of  forest.  It  ooours  also  in  the  Subugu  La  Poron,  applied  by  Thomson  to 
a  part^of  the  Aberdare  range. 


THJC  EXPEDITION  TO  WESTERN  TIBET.  295 

lends  a  speoial  weight  to  the  namee  assigned  by  him.  The  Aberdare 
range  is  named  by  him  Doinyo  (Donyo)  Lereko,  Satima  being  applied 
lo  the  northern  extremity  only.  The  Kinangop  of  Thomson,  von 
Hohnel,  and  Oaptain  (now  Lieat.-Colonel)  G.  E.  Smith,  called  also 
Donyn  Bonyn  by  the  last  named,  and  Nandama  by  Maokinder,  he  calls 
Doinyo  Ngoshei,*  a  neighbouring  peak  to  the  north  being  marked  as 
Doinyo  Ngorinito.  Mr.  Hobley's  Eibibieri  is  evidently  the  Gojito  of 
Thomson,  which  was  thought  by  Gregory  to  have  no  existence  except 
as  part  of  the  Satima  range.  It  is  also  the  lesser  Satima  of  Smith, 
and  its  height  should  therefore  be  11,174  feet,  in  accordanoe  with  the 
observations  of  that  officer  {Journal^  vol.  14,  p.  289),  instead  of  the 
13,390  of  Col.  J.  B.  L.  Macdonald's  map  issued  by  the  Intelligence 
Division  of  the  War  Office,  this  being  the  height  of  the  main  Satima 
in  the  Aberdare  range.  Mr.  Hobley's  Doinyo  01egollnm,t  a  little 
farther  north,  does  not  seem  to  be  represented  in  previous  maps. 


THE  EXPEDITION  TO  WESTERN  TIBET. 

INFORMATION  hss  rcachcd  the  Koyal  Greographical  Society  as  to  the  main 
results  of  the  expedition  which  Sir  Frank  Younghusband  sent  westwards 
to  establish  a  trading  centre  at  Gartok,  in  Western  Tibet.  This 
expedition  was  under  the  command  of  Captain  Bawling,  who  was 
accompanied  by  the  able  and  experienced  surveyor,  Captain  Byder,  r.e., 
as  also  by  Captain  H.  Wood,  R.E.,  and  Lieut.  Bailey.  Though  the  party 
had  hardly  any  escort,  it  was  received  everywhere  with  open  arms. 
The  amount  of  new  geographical  work  accomplished  by  this  western 
expedition  renders  it  of  the  first  importance,  and  is  some  compensation 
for  the  stoppage  of  the  expedition  which  was  all  ready  to  start  down  the 
Brahmaputra  to  solve  the  old  Sanpo  problem,  but  which,  for  some  un- 
explained reason,  was  stopped. 

Fortunately,  during  the  progress  of  the  expedition  to  Lhasa,  Captain 
Byder,  who  was  in  charge  of  the  survey,  was  able  to  map  all  the 
country  round  the  Ehambajong  camp.  Fine  views  were  obtained  of 
the  snows  from  Chumalari,  past  Kanchenjanga,  to  Mount  Everest.  One 
range  running  north,  apparently  from  Mount  Everest,  and  which,  from 
the  apparent  height  of  some  of  its  peaks,  had  excited  interest  in  the  camp, 
was  found  by  triangulation  to  have  no  great  height,  22,000  feet  or  so, 
and  the  two  peaks  north-west  of  camp,  which  one  of  the  native  explorers 
had  mentioned,  only  proved  to  be  21,000  feet  in  height. 

The  Chumbi  valley,  which  is  narrow,  did  not  take  long  to  survey, 
but  a  portion  of  unexplored  Bhutan  was  done  by  sending  a  native 

*  The  jaltitade  marked  on  our  map  belongs  to  this  peak,  and  not  to  the  Doinyo 
Ngorinito. 

t  Doinyo  Olegollnm  is  not  a  separate  mountain,  hot  is  more  in  the  nature  of  a 
hnlge  on  the  west  face  of  the  Aberdare  range ;  it  is  shown  in  rather  too  pronounced  a 

manner  on  the  map. — 0.  W.  H. 
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BTurveyor  down  the  valley  to  tbe  plains  and  back  again.  The  mission 
then  moved  forward  to  Tnna,  and  later  to  Gyantse,  the  oonntry  around 
whioh  was  mapped.  On  the  advance  to  Lhasa,  in  the  Earoda,  on  either 
side  some  fine  snow-peaks  23,000  feet  or  so,  was  seen  a  portion  of 
the  Yamdok  Tso,  the  obvious  old  outlet  of  whioh  was  passed  at  Yarsik, 
but  a  small  stream  now  flows  in  there,  and  not  out  of  the  lake.  Military 
considerations  prevented  any  surveying  farther  than  some  30  miles  up 
the  valley  from  Lhasa,  but  Captain  Byder  and  Captain  Cowie  made  a 
good  accurate  map  of  Lhasa  itself  and  its  suburb&  The  party  under 
Captain  Bawling  had  a  most  interesting  journey  westv^ards ;  they  had 
two  and  a  half  months  of  continuous  marching  and  surveying. 

Briefly,  the  results  of  the  journey,  geographioall}',  are  that  Captain 
Byder  and  Captain  Wood  have  surveyed  the  Brahmaputra  from 
Shigatse  to  its  source,  the  Sutlej  from  its  source  to  British  territory, 
and  the  Gartok  branch  of  the  Indus;  they  have  also  surveyed  the 
Mansarowar  and  Bakas  Tal  lakes,  proving  that  while  there  is  an  outflow 
from  the  former  to  the  latter  during  four  months  of  the  year,  during  the 
rains  and  the  melting  of  the  snows,  there  is  now  no  outlet  from  the 
Bakas  Tal,  although  the  Tibetans  declare  there  used  to  be.  This  moves 
the  sources  of  the  Sutlej  far  west  of  what  they  have  generally  been 
considered  to  be.  They  also  fixed  many  snow-peaks,  and  although  the 
computations  have  not  been  worked  out,  it  seems  clear  that  no  peak 
exists  anywhere  approaching  Mount  Everest  in  height. 


CAPTAIN  OWEN'S  MAP  OF  UNYOBO.* 

Bt  the  courtesy  of  the  Foreign  Office,  we  are  enabled  to  publish,  in 
the  present  number,  a  sketch-map  of  the  country  between  the  Albert 
Nyanza  on  the  west,  and  the  Victoria  Nile  on  the  east  and  north, 
made  during  1900-1901  by  Captain  B.  C.  B.  Owen.  It  was  compiled 
during  tours  of  inspection  carried  out  by  Captain  Owen  whilst  serving 
as  Officer  Commanding  the  Unyoro  military  district  under  the  Foreign 
Office.  The  route-traverse  was  carried  out  with  prismatic  compass  and 
cavalry  sketching-board,  distances  being  obtained  by  pacing,  with  the 
control  supplied  by  intersection.  The  routes  shown  are  those  actually 
paced,  but  the  country  on  either  side  was  frequently  examined  for  some 
distance.  No  attempt  has  been  made  to  introduce  detail  from  other 
surveys,  or  to  adjust  the  work  so  as  to  fit  it  with  that  of  previous 
travellers,  except  in  so  far  as  the  whole  has  been  adjusted  to  one  or  two 
positions  determined  astronomically,  especially  those  of  the  late  Lieut.- 
Colonel  Yandeleur,  whose  work  still  supplies  the  best  general  basis  for 
the  map  of  this  region.  The  map  was  sent  home  by  the  Director  of 
Intelligence  in  Egypt,  through  Lord  Cromer,  and  it  is  stated  that  sick- 
ness and  press  of  work  are  responsible  for  the  delay  in  its  completion. 

♦  Map,  p.  352. 
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SOME  NOTES  ON  THE  RIVER  SYSTEM  OF  THE  UPPER  LIAO, 

MANCHURIA. 

By  ROBERT  T.  TURLET. 

Though  Manchuria  has  for  many  years  been  expected  to  become  of  great  political 
importance,  but  little  of  a  definite  nature  is  known  of  its  geography.  Thus,  a  few 
general  remarks  on  the  Liao  river  may  be  of  interest. 

The  midn  stream  rises  far  away  in  Mongolia — or  rather  in  a  section  which  is 
yirtually  China,  and  just  near  the  old  town  of  Jehol,  north-east  of  Peking — and 
thence,  running  north  by  east,  enters  Manchuria  nearly  on  the  44th  parallel  of 
latitude,  westward  of  the  city  of  Cbang-chiin-Fu,  or  Kuau-cheng-tzu.  Both  the 
source  and  mouth  are  almost  on  the  41st  parallel,  and  thus  its  course  actually  de- 
scribes a  peculiarly  elongated  horseshoe  shape.  From  the  mountains  and  hunting 
forests  near  Jehol  it  receives  much  water,  which  it  loses,  to  a  somewhat  large  extent, 
as  it  wends  its  way  slowly  over  the  plateau.  It  passes  through  a  region  which  until 
recent  years  was  given  up  to  nomads,  but  now  thousands  of  industrious  Chinese 
are  turning  the  desert  or  wilderness  into  rich  corn-lands  for  a  good  distance  on 
either  side  of  the  river.  Until  it  enters  Manchuria — near  the  once  Mongolian 
trading  centre,  now  Chinese  town  of  Cheng  Cbia-Tun — it  passes  only  one  town, 
Hada,  a  noted  barter-market.  One  would  venture  to  suggest  that  some  explorer, 
experienced  in  Central  Asian  geography,  should,  making  Hada  a  base,  investigate 
the  whole  of  Eastern  Mongolia.  Our  knowledge  is  vague  and  uncertain,  and  such 
as  we  have  has  been  gained  from  casual  wanderers — often  with  but  little  practical 
experience,  and  mutually  contradictory  on  important  points.  For  example,  one 
will  describe  mountains  in  a  given  district,  and  another  will  report  only  low  hills. 
It  will  probably  be  found  that  both  are  partly  right ;  thus,  a  traveller  by  rail  from 
Shan-hai-Kwan  to  Newchwang  would  speak  of  mountains  rising  to  the  northwards, 
whilst  another,  journeying  on  the  far  side,  across  the  high-altitude  plains,  will 
refer  to  the  same  as  low  hills,  as  seen  from  a  distance  and  looking  southwards. 
The  same  with  rivers.  East  and  west  of  the  upper  Liao  are  some  curious  pheno- 
mena. At  certain  places,  rivers,  quite  wide  and  deep,  are  found  in  the  early 
autumn  which  in  the  spring  can  scarcely  be  traced  over  the  sandy  wastes.  Others 
may  flow  continuously  to  a  certain  point  and  then  become  extinct,  absorbed  in  the 
sandy  soil.  Once,  when  travelling  with  a  companion  on  the  borders  of  the  lesser 
Mongolian  desert,  which  is  east  of  the  Liao,  being  winter,  and  a  certain  river 
unexpectedly  in  view,  all  frozen,  we  began  to  argue  as  to  where  it  might  flow, 
whether  east  or  west ;  fioally  an  old  Mongolian  came  near,  and  we  both  appealed 
to  him.  He  smiled  knowingly,  and  said,  **  You  are  both  wrong ;  it  goes  nowhere." 
*' Explain  yourself,"  we  said.  **  It  just  runs  a  bit  south,  and  then  spreads  out  and 
is  eaten  by  the  sandy  soil."  *'  How  about  the  rainy  period  ?  "  we  asked.  *'  Then," 
said  he,  "  further  south  there  does  arise  from  the  ground  much  water,  which  flows 
as  a  sandy  and  treacherous  river  into  the  Liao  below  Hsin-min-ting."  On  another 
occasion  we  met  a  traveller  who  urged  us  not  to  advance,  as  a  river,  which  we 
should  reach  at  sundown,  would  be  unfordable.  We,  however,  pressed  on,  and 
found  that  what  had  been  a  deep  current  a  few  hours  previously,  which  our  friend, 
with  great  trouble,  had  only  just  managed  to  ford,  was  but  a  shallow  stream.  On 
further  investigation,  we  discovered  that  some  strong  intermittent  springs  poured 
their  waters  at  fairly  regular  intervals  down  this  river-bed,  and  thus  the  natives 
called  it  a  tidal  river.  Its  name  is  the  Ta-miao-ho,  and  can  be  found  to  the  east 
of  the  town  of  Ku-Lor. 

The  geologist  would  find  much  to  interest  in  the  curious  rock-formations  of  the 
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hilU^where  such  oocur — especially  the  various  laya-beds  laid  bare  here  acd  there, 
anl  Toloanic  sandstone  in  which  sea-shells  and  water-plants  can  be  traced  by  their 
markings ;  and  in  many  a  watercourse  pieces  of  fossil  wood,  white  and  glistening, 
may  be  picked  up.  Whether  or  not  the  archaaologist  would  be  rewarded,  one  can 
hardly  say,  but  I  am  inclined  to  think  that  buried  remains  of  a  bygone  race  may 
be  found.  Near  Chao  Yang  there  were  some  curious  cists  and  non-Mongolic 
tombs,  and  one  has  a  theory  that  a  highly  civilized  race,  from  whom  conquering 
hordes  gradually  emerged  and  swept  down  towards  Southern  Asia  and  Europe,  once 
peopled  this  region. 

The  Chinese  colonist  of  Shantung  and  Ghih-li,  whose  very  instinct  is  to  destroy 
all  trees  and  brushwood,  finds  that,  once  the  Mongols  cease  to  burn  the  steppes  and 
when  these  are  brought  under  the  plough,  trees  will  flourish.  A  few  feet  beneath 
the  surface  of  the  soil  much  moisture  exists,  and  so  willows  and  cotton-wood 
branches  are  planted  very  deeply,  and  these,  in  a  few  years,  become  fine  groves  of 
trees,  which  modify  the  air  and  act  as  a  break  to  the  terrible  winds,  which  in 
springtime  would,  otherwise,  blow  the  seed-grain  out  of  the  groimd.  Owing  to  the 
wasteful  habits  of  the  nomads,  the  sandy  deserts  have  rapidly  encroached  on  once 
fertile  lands. 

The  most  northern  bend  of  the  Liao  river,  which  is  formed  by  the  junction 
of  the  Lao  Ho  (Khe)  and  Sira-muren  (or  upper  Liao),  is  fully  100  miles  due 
north  of  the  position  allotted  to  it  on  most  maps,  which  follow  the  error  of  the 
cursory  survey  of  the  famous  Jesuit  fathers  in  the  reign  of  the  Emperor  Kang-hsi. 
About  lat  43^  50'  and  long.  123°  40^  the  river  turos  almost  due  south,  and 
from  this  bend  to  the  sea  might  be  made  navigable  for  the  ordinary  river  traffic 
if  taken  in  hand  at  least  for  a  few  months  of  each  year.  The  €K)vemment 
allows,  however,  no  boats  to  pass  above  the  customs  station  at  Tung-chiang-tzu, 
a  large  emporium  100  miles  further  south)  and  near  the  town  of  Tieling,  which, 
as  a  military  centre,  controls  the  river. 

The  first  tributary  in  Manchuria  to  bring  any  amount  of  water  is  the  Llu-ho-Yen 
river,  which  drains  a  considerable  area  between  Kaiyuan  and  Kwan-cheng-tzu,  and 
which  is  bisected  by  the  Russian  railway.  Then  above  Tieling,  about  30  miles, 
there  is  the  Gbing  Shui  Ho,  and  just  north  of  Tieling  the  Tsai  Ho,  both  spanned 
by  fine  railway  bridges,  but  generally  fordable  for  ordinary  traffic,  excepting  at  or 
immediately  after  the  summer  rains.  From  Tieliog  to  within  90  miles,  in  a  direct 
line,  from  the  sea  at  San-cba-Ho,  where  the  Hun  enters  the  Liao,  there  are  but 
small  streams.  San-cha-Ho  is  the  tidal  limit,  and  from  here  to  Newohwang  the 
water  is  always  more  or  less  muddy,  though  clear  above  this  point. 

The  Hun  is  navigable  for  small  junks  from  Chang  Tan,  a  place  30  miles  below 
Mukden.  In  the  vicinity  of  this  city  the  Hun  is  wide  and  shallow,  with  sandy 
wastes  and  a  shifting  bed.  Above  Mukden  it  is  used  only  for  down-stream  rafts. 
The  scenery  is  grand  above  Mukden,  and  the  Fu-shun  valley  is  especially  beautiful, 
the  scenery  commencing  with  the  famous  Manchu  tomb-hills  and  forests  of  the 
Pu-ling,  where  No-ar-chu,  grandfather  of  the  first  Manchu  emperor,  sleeps. 

Thirty  miles  west  of  Liaoyang  the  Tai-Tzu  joins  the  Hun  at  Hsiao-Pei-ho,  and 
is  navigable  for  shallow-draught  boats  only  to  Liaoyang  city.  Fifteen  miles  west 
of  Liaoyang  the  Sha-ho  enters  the  Tai-Tzu,  and  is  an  insignificant  and  sluggish 
stream  which  flows,  from  below  the  railway  bridge  of  Sha-ho-pu,  between  high 
banksy  very  steep,  and  in  a  narrow  and  boggy  bod.  Above  the  bridge  there  is  an 
open  and  deep  sandy  bed,  with  a,  usually,  small  stream  meandering  over  it. 

The  Liao  has  not  a  single  bridge  of  any  description,  and  is  crossed  on  the  ice 
in  winter,  or  by  ferries  during  the  open  season.  In  its  remote  upper  reaches  it  is 
fordable.  The  fish  are  poor  in  quality,  few  species,  and  small  in  numbers,  excepting 
the  semi-salt  water  varieties  near  the  port  of  Newchwang. 
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TuE  Map. — The  map  has  been  compiled  as  follows :  The  sources  of  the  Liao — 
or  Lao  Ho  (Kho) — from  inquiries  made  by  myself  when  travelliog  in  sonth-eastern 
Mongolia,  especially  from  data  supplied  by  the  Bev.  John  Parker  (London  Missionary 
Society),  who  worked  the  whole  region.  Later  I  sent  a  fairly  well-trained  native 
to  gather  all  the  information  he  could,  and  I  depended  on  him  for  the  section  from 
Hada  to  the  northernmost  point.  The  Sira  Muren  is  inserted  from  Russian  sources, 
which  are  not  quite  reliable.  From  the  most  northern  point  to  the  mouth  the 
river  has  been,  on  the  whole,  carefully  sketched  by  myself ;  a  few  main  places  were 
fixed  for  latitude  and  longitude,  etc.  (the  latitude  is  the  more  correct),  and  other 
details  from  compass-bearings.  I  am  very  familiar  with  the  whole  of  the  river 
and  its  tributaries  from  the  northernmost  bend  to  the  sea.  I  have  been  much  about 
the  Eastern  desert  and  the  curious  disappearing  rivers. 


THE  MAJOR  NATURAL  REGIONS:  AN  ESSAY  IN 

SYSTEMATIC  GEOGRAPHY.* 

By  A.  J.  HEBBERTSON,  M.A.,  Ph.D. 

Those  of  us  who  teach  geography  in  the  Universities  have  constantly  to  answer 
the  question,  What  is  geography  ?  and  in  preparing  our  work  we  have  to  be  quite 
clear  about  its  content  and  scope.  In  this  country  we  are  less  tied  by  tradition 
than  io  some  others,  for  there  is  practically  no  systematic  geography  to  bind  w. 
In  Germany  the  Hitter  and  Humboldt  traditions  gave  rise  to  two  schools.  To 
America  the  Hitter  tradition  was  carried  over  by  Guyot,  but  a  new  one  developed 
by  geologists  has  superseded  it.  For  long  in  our  country  geographical  progress 
meant  exploration,  mainly  with  a  commercial  or  political  bias,  and  descriptive 
and  statistical  geography  was  taught.  It  was  only  with  the  rise  of  an  academic 
geography  that  the  wider  conception  of  geography  as  the  science  of  distributions 
developed. 

In  studying  distributions  comparisons  were  inevitable  between  geology  and 
orography,  climate  and  vegetation,  and  so  on,  and  we  were  led  to  think  that 
there  might  exist  definite  natural  divisions  of  our  globe.  This  resulted  in  an 
attempt  to  replace  the  purely  political  divisions  of  the  world  by  others  based  on 
configuration.  At  this  btage  both  the  teaching  and  text-books  gave  a  rational 
analysis  of  the  main-feature  lines  as  a  guide  to  the  general  build  of  the  continents, 
and  this  was  supplemented  by  a  consideration  of  the  climatic  and  biological 
elements  also  for  the  continents.  In  the  detailed  study  of  each  continent,  how- 
ever, the  descriptions  were  applied  to  the  various  political  divisions.  This  is  found 
to  be  unsatisfactory.  Why  should  Southern  Canada  be  treated  separately  from  the 
Northern  United  States  ?  Such  separation  involves  much  waste  of  time,  which 
would  be  obviated  by  a  more  rational  subdivision  of  North  America.  • 

How  are  we  to  go  about  making  the  more  rational  subdivisions  ?  At  the  outset 
\  two  difficulties  present  themselves :  (1)  What  characteristics  should  be  selected  to 
distinguish  one  region  from  another?  Size  is  not  a  sufficient  guide,  although 
it  must  not  be  neglected ;  neither  is  structure,  nor  even  configuration,  although 
this  last  suggests  maoy  important  divisions  of  the  Earth's  surface,  which  must  be 
taken  into  account  in  any  rational  classification.  (2)  How  can  we  determine  the 
^      different  orders  of  natural  regions  ?    The  British  Isles,  for  instance,  form  part  of 


*  Research  Department,  February  29, 1904. 
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a  mudi  larger  natural  area,  that  of  North-Western  Europe,  while  they  themaelveB 
ean  he  analyzed  into  a  number  of  sub-regions. 

The  recognition  of  geographical  forms  has  gradually  been  taking  place.  It  has 
neceiaarily  been  late  in  the  history  of  thought,  first,  because  our  knowledge  of  the 
surlhoe  of  the  globe  was  insufficient  until  the  explorations  of  the  nineteenth  century 
had  traced  its  fundamental  features;  and,  second,  because  the  specialist  inter- 
pretation of  the  accumulated  data  was  a  necessary  preliminary  to  its  utilization  for 
systematic  geography. 

The  erolutionary  ideas  of  the  latter  part  of  the  eighteenth  century  were  applied 
to  Inologioal  and  human  afiSMrs  in  the  nineteenth,  and  the  fi»scinating  work  of 
«zaminlng  natural  objects  in  their  light  absorbed  the  energies  of  the  best  workers. 
All  were  forced  to  consider  environment,  and  eyen  its  evolution.  If  Humboldt's 
Gosfnos  had  no  immediate  successor,  thid  was  inevitable,  as  a  period  of  intense 
analytical  specialization  was  a  necessary  preliminary  to  the  more  complete  synthesis, 
of  which  we  now  see  the  beginnings  in  all  departments  of  thought.  Speaking 
generally,  this  synthetic  work  must  have  been  carried  far  enough  to  permit  of 
at  least  rough  mapping  before  the  geographer  can  begin  his  part  of  the  task. 
In  Berghaus's  '  Physical  Atlas,*  and  for  meteorology  in  Bartholomew's  volumci  we 
have  the  raw  material  for  systematic  geography  as  &r  as  concerns  the  major  forme. 
These  maps,  however,  unless  it  be  in  the  case  of  configuration,  are  not  drawn  from 
the  geographical  point  of  view,  but  from  thoee  of  the  various  specialists  who  have 
edited  the  volumes. 

In  what  way  is  the  geographer  to  use  this  raw  material  in  working  out  a 
systematic  geofoaphy  ?    This  involves  the  question,  what  is  the  subject-matter  of         ^ 
geography  ?    This  I  take  to  be  the  study  of  phenomena  from  the  point  of  view  of     ^ 
their  distribution  on  the  surface  of  the  Earth,  in  natural  groups,  and  nut  as  isolated  , 
phenomena. 

Geography  is  not  concerned  with  distribution  of  one  element  on  the  Earth's  , 
surface,  but  with  alL  If  geographers  first  regard  the  distribution  of  different 
phenomena  separately,  it  is  only  in  order  to  help  them  later  to  consider  them 
together  more  effectively.  This  is  not  to  say  that  all  these  different  distributions 
are  of  equal  importance,  but  that  all  must  be  taken  into  consideration  before  the 
problem  of  systematic  geography  is  solved.  Some  may  bulk  more  largely  in  the 
geographical  consciousness  thui  others,  but  all  must  be  kept  in  view.  Configura- 
tion is  necessarily  the  framework,  but  we  must  not  think  of  it  merely  as  a  more  or 
less  irregular  sur&oe ;  we  must  see  it  as  part  of  a  solid  which  comprises  not  merely 
the  sdl  beneath,  but  the  air  above,  with  relations  to  other  parts  of  the  Eartb,  and 
also  to  the  influences  coming  from  outside  the  Earth.  This  gives  a  movement,  a 
life  to  the  whole,  and  it  seems  to  me  useful  and  not  altogether  fiinciful  to  speak  of 
this  geographically  discerned  complex  as  a  macro-organism. 

A  recognition  of  more  complex  units  than  the  individual  has  gradually  taken 
place,  and  has  grown  more  familiar  in  our  own  country  in  recent  years  with  the 
rise  of  such  studies  as  those  of  plant  associations,  or  in  practical  life  with  the 
development  of  local  self-government.  One  may  not  have  the  exact  equivalent 
of  the  biological  species  and  genera,  but  it  is  useful  to  remember  the  existence 
of  these,  which  suggest  different  orders  of  geographical  divisions. 

The  systematic  botanist  or  geologist  has  no  difficulty  in  defining  the  objects 
of  his  investigation,  although  he  may  have  many  about  their  classification.  The 
systematic  geographer  has  first  to  point  out  what  he  wishes  to  systematize. 
This  I  believe  to  be  definite  areas  of  the  surface  of  the  Earth  considered  as  a  whole, 
not  the  configuration  alone,  but  the  complex  of  land,  water,  air,  plant,  animal,  and  . 
man,  regarded  in  their  si)ecial   relationship  as  together  constituting  a  definite 
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chatacteriBtic  portion  of  the  Earth's  surfece.  The  question  is,  what  are  the 
characteristic  and  distinguishing  elements  of  the  areas  which  we  may  term  natural 
regions?. 

While  we  may  not  he  able  to  dissect  our  natural  region  or  terrestrial  macro- 
organism  into  the  organs,  tissues,  and  cells  of  the  yital  organism,  we  can  find 
in  this  idea  a  useful  hint.  We  may  see  in  such  a  paper  as  that  by  Prof.  W.  M. 
Davis  on  the  **  Drainage  of  Guestas,"  the  beginning  of  monographs  on  the  tissues 
of  the  Earth's  surfJEu^.  These  will  deal,  however,  not  merely  with  the  mutual 
adjustments  of  drainage  and  land  forms,  but  also  with  the  well-marked  zones  of 
climate,  vegetation,  and  even  human  distributions  which  characterize  such  forms 
when  situated  in  similar  climatic  areas. 

The  recognition  of  the  possibility  of  dividing  the  lands  into  great  natural 
regions  I  have  found  so  useful  both  in  investigations  and  in  teaching,  that  I  venture 
to  bring  it  before  you.  I  think  it  should  prove  a  stimulus  to  geography,  similar  to 
that  derived  from  the  development  of  a  natural  systematic  botany  or  zoology. 
This  paper  does  not  profess  to  present  a  complete  solution,  which  cannot  be  arrived 
at  in  the  existing  state  of  our  knowledge,  but  is  intended  to  initiate  a  dis- 
cussion on — 

(a)  The  desirability  of  developing  such  a  systematic  geography. 

(h)  The  major  units  with  which  that  systematic  geography  would  deal. 

It  is  essential,  first  of  all,  to  pass  in  review  the  areas  determined  by  the  distriba- 
tion  of  one  or  other  class  of  phenomena,  before  discussing  the  natural  regions  which 
can  be  outlined  from  a  consideration  of  the  distribution  of  all  classes.  The  facts  of 
configuration  and  of  climate  are  of  first  importance,  but  the  distribution  of  vegeta* 
tion,  and  even  of  man,  may  also  profitably  be  examined. 


Conjigwxttion, 

Two  facts  have  to  be  considered — first,  extension  horizontally  and  vertically  ' 
second,  the  surface  form,  which  is  determined  by  structure,  the  nature  of  the 
transforming  processes,  and  the  time  during  which  they  have  been  active. 

It  is  hardly  necessary  to  refer  to  the  vertical  distribution  of  land.  The  600, 
3000,  and  6000  feet  (or  200,  1000,  and  2000  metre)  lines  are  perhaps  the  most 
valuable.  Special  terms  for  those  different  zones  of  height  would  be  useful,  but 
are  difficult  to  select  from  our  ordinary  vocabulary;  lowland,  upland,  highland 
are  the  least  unsatisfactory  for  the  three  lower  zones.  Perhaps,  following  Wagner, 
"culminating  land  '*  or  else  lofty  or  upper  mountain  zone  might  be  used  for  regions 
over  6000  feet  (or  2000  metres). 

This  culminating  land,  above  the  6000-feet  line,  is  almost  confined  to  a  Pacific 
belt  bordering  that  oceian,  to  a  Mid- World  belt  from  the  East  Indies  to  Iberis,  to 
Greenland,  and  to  eastern  Africa.  The  lowlands  are  found  mainly  on  the  con- 
tinental side  of  the  Pacific  lofty  belt,  and  on  both  sides,  but  more  particularly  on 
the  Arctic  side,  of  the  Mid- World  belt. 

The  feature  lines  of  both  the  high  and  low  lands  are  varied,  and  depend  in  the 
first  place  on  the  structure  of  the  crust.  The  accompanying  morphological  map  is 
based  mainly  on  Suess's  classical  work. 

(1)  The  Pacific  and  Mid-World  belts  of  lofty  land  coincide  with  the  areas 
where  the  rocks  of  all  ages  have  been  folded  into  parallel  ridge  and  furrow — the 
young  folded  mountains.  The  continuity  is  modified  here  and  there  by  great  lava, 
flows  and  volcanic  cones,  or  by  raising  or  lowering  of  great  blocks  as  a  whole. 
Tiie  general  features  are  all  drawn  out  in  the  direction  of  the  belts,  which  we  might 
deficribe  as  the  crests  of  major  waves,  of  complex  undulating  character,  bordered  by 
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two  major  tioaghs,  the  one  deeper  than  the  other.    Cf.  the  Chilean  deeps  and  the 
Paraguay  plains. 

(2)  The  intermediate  heights  are  of  two  types.  In  hoth  there  are  raised  blocks 
bordered  by  sunken  areas,  the  chief  margins  being  determined  by  fractures,  while 
the  drainage  systems  are  of  great  importance  in  shaping  the  superficial  features. 
In  one  type  the  palssozoic  rocks  are  folded,  but  not  the  younger  ones.  These  we 
may  term  denudation  highlands^  because  the  main  feature  lines  other  than  those 
determined  by  fractures  are  due  to  superficial  erosion,  which  may,  as  in  the 
Appalachians,  or  may  not,  as  in  the  Central  European  Highlands,  bring  out  yery 
clearly  the  lines  of  crustal  folding.  The  parallelism  of  ridge  and  furrow  is  on  the 
whole  rarely  well  marked.  Toung  volcanic  rocks  are  found  along  the  marginal 
fractures  both  in  this  and  in  the  next  type. 

(3)  In  the  other  type,  eyen  the  oldest  sedimentary  rocks  lie  almost  horizon- 
tally, with  flexures  only  here  and  there,  and  form  vast  tablelands.  The  feature 
lines  of  these  tablelands,  where  not  determined  by  fracture,  are  river-valleys, 
which  as  a  rule  are  steepnsided  gorges — at  least  in  the  early  phase  of  denudation. 

(4)  The  lowlands  consist  of  reduced  forms  of  types  2  and  3,  and,  in  addition, 
areas  covered  with  recent  deposits  either  of  terrestrial  or  marine  origin.  These  we 
distinguish  as  denudation  plains^  tabular  plains  or  platforms^  and  accumulation 
plains. 

The  study  of  these  types — ^young  folded  mountains,  tablelands  and  platforms, 
denudation  highlands  and  plains,  and  elevated  and  lower  accumulation  lands — 
sufiSces  to  give  an  idea  of  the  main  feature-lines  of  the  lands  of  the  globe.  There 
is  a  very  large  number  of  varieties,  partly  due  to  the  relative  importance  of 
fracturing  and  folding  in  a  given  area,  partly  to  the  nature  of  the  transforming 
agents  at  wOrk — ice,  running  water,  or  dry  air.  To  the  distribution  of  these  pro- 
cesses the  rainfall  map  is  a  key,  and  for  the  secondary  division  of  land  forms, 
a  superposition  of  the  orographical,  tectonic,  and  rainfall  maps  is  necessary.  The 
rainficdl  map  is  important  in  other  connections,  and  this  leads  to  the  consideration 
of  the  distribution  of  climatic  forms. 

ClimcUe, 

While  the  pressure  and  wind  map  is  the  key  to  many  climatic  peculiarities, 
for  our  present  purpose  the  temperature  and  rainfall  maps  are  of  the  greatest 
importance. 

The  isotherms  available  of  most  geographical  importance  are  those  of  32%  50^, 
and  68«  Fahr.  (0*^,  10°,  and  20°  C.)  in  the  coldest,  and  50°  and  68°  Fabr.  (10°  and 
20°  C.)  for  the  warmest  months,  that  for  50°  Fahr.  (10°  C.)  in  the  warmest  month 
being  perhaps  the  most  significant.  They  indicate  the  succession  of  temperature 
belts,  each  with  its  own  characteristics.  These  belts^  as  the  map  shows,  are,  owing 
to  winds  and  ocean  currents,  narrowest  in  low  latitudes  in  the  west,  and  in  the 
higher  latitudes  in  the  east  of  the  continents.  In  these  narrow  parts  the 
temperature  conditions  vary  most  within  unit  horizontal  distance,  whereas  on  the 
opposite  sides  of  the  continents  they  vary  least.  There  is  a  contrast  between 
the  temperature  conditions  of  east  and  west.  This  is  part  of  the  general  climatic 
difference  between  east  and  west,  which  is  of  fundamental  importance. 

Rainfall  maps  are  of  even  greater  significance.  The  rainy  season,  as  well  as 
the  quantity  of  rain,  must  be  taken  into  account.  A  new  map  showing  seasonal 
rainfidi,  based  on  Sapan^s  seasonal  rainfall  maps,  accompanies  this  paper.  This 
permits  the  differentiation  of  regions  which  receive  sufficient  rainfall  at  none  or 
one  or  more  seasons,  and  the  comparison  between  those  regions  where  the  rainfall 
is  precipitated  when  temperature  conditions  are  most  and  least  fiavourable. 
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The  first  contrast  is  between  the  drier  interior  and  the  wetter  coast ;  the  second, 
between  the  drier  lowland  and  wetter  highland ;  the  third,  between  the  east  and  west 
coasts.  On  the  east  coast  most  coastal  lands  receive  a  fieur  supply  of  rain  from 
equator  to  polar  circles,  but  in  the  west,  dry  areas  extend  from  the  coast  fur  inland 
around  each  tropic  on  the  lee  side  of  the  lands  in  the  trade  wind  belts.  The 
temperate  coastal  lands  receive  most  rain  in  winter,  but  nearly  all  other  parts  of 
the  world  receive  most  in  summer.  The  northward  and  southward  movement 
of  the  wind-belts  determines  areas  on  each  side  of  the  tropical  deserts — the  equatorial 
one  with  a  summer  rainy  season,  the  polar  one  with  a  winter  rainy  season. 

Combining  these,  we  have  the  following  climatic  regions : — 

(1)  Polar,  where  the  temperature  is  never  high  and  the  rainfall  always  low, 
most  jfalling  in  the  summer. 

(2)  The  cool  temperate  belt,  with  (a)  a  rainy  west  coast ;  and  (h)  a  less  rainy 
east  coast — both  with  rain  at  all  seasons,  the  maximum  falling  in  autumn  or 
winter ;  and  (c)  an  internal  area  of  great  extremes  of  temperature,  and  a  low  and 
early  summer  rainfall. 

(3)  The  warm  temperate  belt,  with  (a)  winter  rains  in  the  west ;  and  (h) 
summer  rains  in  the  east,  (c)  The  intermediate  internal  region,  where  it  occurs, 
is  one  of  great  extremes  of  temperature  and  low  rainfall,  especially  where  moun- 
tainous. 

(4)  The  western  tropical  deserts,  with  great  ranges  of  temperature,  and  little  or 
no  rainfall. 

(5)  The  inter-tropical  regions,  with  one  rainy  season  in  summer. 
I       (6)  The  equatorial  rainy  areas,  with  two  relatively  drier  periods. 

The  mountain  areas  partly  help  to  define  the  limits  of  these  regions,  and  partly 
introduce  zones  with  successively  colder  climates  and,  up  to  a  certain  level,  witii 
wetter  ones. 

It  will  be  seen  from  the  map  that  most  of  these  regions  occur  two  or  three  times 
in  each  zone,  and  accordingly  give  the  data  for  valuable  comparisons. 

Vegetation, 
In  its  main  outlines  the  vegetation  map  follows  the  climate  map,  and  only  in 
its  secondary  characteristics  does  it  show  the  efiiects  of  the  soil  and  drainage.  If 
the  existing  plant-covering  of  the  Earth  is  mapped,  then  the  influence  of  man 
is  a  third  fiictor,  which  in  most  botanic  maps  is  eliminated.  The  vegetation  map 
may  be  looked  upon  as  a  commentary  on  and  a  summary  of  the  climatic  ones. 

Density  of  Population. 

The  mapping  of  human  conditions  has  less  significance  in  indicating  the 
natural  geographical  regions,  for  the  factor  of  human  development  has  to  be  taken 
into  accoimt  as  well  as  the  possibilities  of  the  natural  environment.  The  density 
of  population  map  is  the  most  direct  expression  of  the  actual  economic  utilization 
of  the  natural  region.  One  has  only  to  cite  the  central  plains  of  North  America 
before  and  after  the  introduction  of  railroads  and  the  exploitation  of  minerals,  to 
measure  the  importance  of  the  human  factor  in  determining  this  density.  Each 
geographical  region  has  its  potentialities  as  well  as  its  actualities,  and  a  study  of 
these  is  one  of  the  most  complex  and  fascinating  the  geographer  can  tackle.  The 
necessary  preliminary,  however,  is  a  just  appreciation  of  the  natural  physical 
conditions  of  relief  and  climate. 

Hitherto  it  has  been  customary  to  study  the  geography  of  the  World  according 
to  political  divisions.  These,  expressing  the  most  complex  and  comparatively 
unstable  of  human  conditions,  must  be  eliminated  from  any  consideration  of 
natural  regions. 
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Natural  Oeographical  Regions, 

In  the  determiDatioQ  of  natural  regions,  climate  and  conBgiiration  must  both  be  . 
com idered.  Climate,  because  it  not  merely  affects  the  physical  features,  but  also 
because  it  best  summarizes  the  various  influences  acting  on  the  surface.  Climate 
even  more  than  configuration,  for  the  great  barriers  of  the  lands  are  climatic — 
wastes  of  arid  desert  or  ice  mountains — for  it  is  the  climate  more  than  the  con- 
figuration which  renders  lofty  mountains  effective  brrriers.  Only  when  minor 
forms  are  taken  into  consideration  does  configuration  become  the  all-impoitant 
fiu)tor.  On  the  accompanying  map  I  have  ventured  to  outline  the  regions  which 
the  ooEsideration  of  all  factors  seems  to  me  to  determine.  y 

A  natural  region  should  have  a  certain  unity  of  coLfiguration,  climate,  and  "^ 
vegetation.  The  ideal  boundaries  are  the  dissociating  ocean,  the  severing  mass 
of  mountains,  or  the  inhospitable  deserts.  As  a  rule,  save  in  the  case  of  the  shore, 
the  boundary  is  not  at  all  well  marked,  but  the  characteristics  of  one  region  melt 
gradually  into  those  of  another.  Premising  that  the  lines  on  the  map  are  taken  as 
the  approximate  central  lines  of  the  transition  areas,  we  may  divide  the  world  up 
into  the  following  types  of  natural  regions : — 

1.  Polar,    (a)  Lowlands  (Tundra  typ*)  ;  (6)  Highlands  (Ice-cap  type). 

2.  The  cool  temperate  regions,    (a)  Wettern  margin  (West  European  type)  ;  {h) 

Eastern  margin  (Quebec  type);  (c)  Interior  lowlands  (Siberian  type); 
(d)  Interior  mountain  area  (Altai  type;. 

3.  The  warm  temperate    regions,      (a)  Western  margin  with   winter  rains 

(Mediterranean  type) ;  (b)  The  eastern  margin  with  summer  rains  (China 
type);  (c)  The  interior  lowlands  (Turan  type);  (d)  and  the  plateau 
(Iran  type). 

4.  (a)  The  west  tropical  deserts  (Sahara  typo) ;  {b)  East  tropical  lands  (Monsoon 

type) ;  (c)  Inter-tropical  tablelands  (Sudan  type). 

5.  Lofty  tropical  or  sub-tropical  moui  tains  (Tibeian  tjpe). 

6.  Equatorial  lowlands  (Amazon  type). 

The  importance  of  regarding  the  Earth  in  this  way  can  hardly  be  over- 
estimated. Take,  for  instance,  the  application  to  education.  Knowing  each  of 
the  chief  types,  it  is  a  simple  matter  to  learn  the  peculiarities  of  each  variety, 
and  a  great  saving  of  time  is  effected,  while  the  intellectual  discipline  of  distinguish- 
ing the  species  and  comparing  the  varieties  is  great.  The  application  to  economic 
and  political  affairs  is  even  more  obvious.  Speaking  generally,  the  permanent 
elements  of  each  region  are  similar,  and  the  history  of  the  exploitation  of  the 
variety  cf  any  type  of  region  where  human  development  is  most  advanced  should 
be  of  great  profit  to  those  interested  in  the  exploitation  or  administration  of  the 
nrhitively  undeveloped  varieties  of  the  same  type.  The  recognition  of  natural 
regions  gives  the  historian  a  geographical  foundation  for  his  investigations  into  tie 
development  of  human  society,  such  as  he  has  not  hitherto  ocnsciously  possessed. 
By  comparing  the  histories  of  the  same  race  in  two  different  regions,  or  of  a 
succession  of  races  in  the  same  region,  it  should  be  possible  to  arrive  at  some 
knowledge  of  the  invariable  effect  of  a  type  of  environment  on  its  inhabitants,  and 
permit  some  estimation  of  the  non-environmental  factora  in  human  development. 
It  would  be  difficult  to  exaggerate  the  importance  of  this  investigation,  which 
seems  to  me  a  fundamental  one  for  all  who  have  to  deal  with  the  study  of  man, 
or  with  his  economic  exploitation  or  his  proper  government. 

No  one  is  better  aware  than  I  of  the  incompleteness  of  the  present  oommunica- 
tioD,  but  I  venture  to  make  it  in  the  hope  that  it  may  start  criticism,  and 
ultimately  lead  to  a  better  understanding  of  one  part  of  geography,  and  of  its 
practical  as  well  as  its  theoretical  importance. 

No.  III.— March,  1905.]  y 
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In  future  papers  I  propose  to  deal  in  some  detail  with  each  type  of  natural 
region  and  its  varieties. 


After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Dr.  Mill:  I  am  much  interested  in  this  attempt  of  Mr.  Herhertson's  to 
introduce  something  more  systematic  into  the  classification  of  natural  regions, 
but  I  have  hardly  given  the  subject  sufficient  attention  to  justify  me  in  opening 
the  discussion  upon  it.  My  own  views  on  systematic  geography  I  have  already 
elaborated  and  set  forth  to  the  best  of  my  ability  in  my  address  to  the  British 
Association  in  1901.  I  should  like  to  ask  Mr.  Herbertson  for  what  purposes  he 
proposes  to  use  those  natural  regions  ?  Are  they  to  take  the  place  of  the  old 
division  of  the  world  into  continents,  or  are  they  to  be  used  for  such  discussions  as 
are  concerned  with  the  distribution  of  climatic  and  botanical  phenomena  ? 

Dr.  Herbertson  :  The  continents  would  be  as  at  present.  This  is  a  cross- 
division  trying  to  consider  all  the  factors,  classifying  the  natural  regions  of  each 
continent,  by  means  of  which  we  can  connect  one  continent  with  another,  such  as 
Europe  and  Asia,  or  Africa  and  South  America. 

Dr.  Mill:  Understanding  that,  1  am  confronted  with  this  very  serious 
difficulty.  Whatever  one  of  the  many  distributions  we  consider,  we  shall  find  that 
if  there  is  a  classification  possible  with  regard  to  it,  it  will  in  some  respects  run 
counter  to  the  classification  required  for  the  consideration  of  other  phenomena,  and 
it  is  quite  impossible,  as  I  know  from  an  attempt  that  was  made,  to  get  a  classifica-  I 
tion  of  the  world  in  natural  regions  that  would  satisfy  the  workers  in  several 
branches  of  science.  The  only  classification  equally  suited  for  all  purposes  is 
that  of  coast-lines  and  degree-net.  And  my  feeling  is,  the  more  general  we  can 
make  the  physical  classification  the  better.  I  do  not  think  we  require  to  go 
beyond  the  purely  orographical.  It  seems  to  me  that  the  science  of  geography  has 
to  do  essentially  with  the  action  and  reaction  of  the  configuration  of  the  Earth 
upon  the  many  mobile  distributions,  and  that  one  classification  or  another 
classification  may  be  appropriately  adopted  when  we  consider  one  or  another  of 
these  conditions.  But  my  feeling  is  that  for  the  general  purpose  we  should 
stick  to  the  degree-net,  the  coast-line,  and  the  contour-lines,  which  are  necessary 
and  sufficient.  That  appears  to  my  mind  to  meet  the  contention  that  such  a 
larger  subdivision  is  necessary,  and  I  fear  that  as  our  knowledge  of  climate 
advances,  the  lines  dividing  areas  will  be  continually  modified.  1  remember  once 
trying  to  draw  a  map  of  Africa  treating  of  the  relative  climates,  taking  into 
account  all  the  conditions,  altitude,  latitude,  prevailing  winds,  etc.,  and  it  was  most 
difficult  and  very  unsatisfactory.  We  must  have  more  knowledge  than  we  now 
possess  before  such  a  map  could  be  drawn ;  ultimately  it  might  be  possible.  But  it 
is  desirable  that  an  attempt  should  be  made  to  extend  our  knowledge  and  widen 
our  grasp  of  the  inter-relation  of  phenomena,  and  in  that  direction  I  think  this 
paper  of  Mr.  Herhertson's  is  extremely  suggestive  and  most  valuable,  and  1  am 
quite  sure  that  if  it  is  further  considered  and  published  with  the  maps  which  have 
been  exhibited,  it  will  exercise  a  very  considerable  infiuence  in  promoting  interest 
in  geographical  science. 

Mr.  Douglas  Freshfield  :  Dr.  Mill  has  already  paid  all,  or  almost  all, 
that  I  should  care  to  say  very  much  better  than  I  could  have  said  it.  It  seems 
to  me  that  this  attempt  to  create  what  I  think  Mr.  Herbertson  called  in  his 
paper  genera  in  regions  is  a  very  difficult  one.  You  will  only  get  your  genera 
by  disregarding  certain  points  in  which  regions  differ.  It  may  be  an  instructive 
inquiry,  but  I  am  rather  doubtful  as  to  its  usefulness  in  teaching.  I  am  afraid  that 
as  we  grow  more  and  more  scientific  we  are  liable  to  mix  up  geography  with  every 
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Other  Bolence  on  the  face  of  the  Earth.  And  if  we  wish  to  promote  geographical 
education  we  ought  not  to  make  it  more  complicated  than  we  can  help,  though  I 
fully  recognize  it  must  he  complicated.  Stilly  I  hope  we  shall  try  and  keep 
geography  as  for  as  posslhle  to  a  definite  field,  and  not  intrude  on  geology  or  other 
sciences. 

Mr.  TuLE  Oldham  drew  attention  to  the  difficulty  of  representing  climatic 
regions  cartographically,  owing  to  the  great  difference  hetween  the  horizontal  and 
yerticil  temperature  gnuiients,  an  elevation  of  300  feet  producing  as  great  a  change 
as  is  ohtained  hy  moving  through  a  degree  of  latitude. 

Mr.  Ravsnstein  :  I  have  hut  little  to  add  to  what  Dr.  Mill  has  said.  I 
think  with  him  that  the  primary  factor  which  determines  geographical  regions  is 
elevation,  and  also  the  direction  of  the  mountain  ranges.  There  can  he  no 
question  that  the  great  plain  of  India,  extending  from  the  Ganges  to  the  Indus,  and 
hounded  hy  the  Himalayas  and  the  Deccan,  constitute  one  of  these  natural  regions, 
and  has  its  analogue  in  the  great  plain  of  Scotland.  If  you  consider  the  effect 
which  mountain  ranges  and  plains  have  upon  climate,  the  direction  of  the  wind, 
the  rainfall,  and  many  other  phenomena,  you  will  find  this  is  our  only  practical 
method.  Comparisons  such  as  have  heen  made  to-day  hy  Mr.  Herhertson  are 
highly  interesting  and  instructive,  hut  I  do  think  that  for  practical  purposes  they 
cannot  act  for  us  as  guides,  and  they  do  not  enahle  us  to  lay  down  geographical 
regions  which  would  he  universally  accepted.  I  think,  at  the  same  time,  that  the 
term  "  region  "  ought  in  all  cases  to  he  applied  in  the  way  Mr.  Herhertson  does — that 
is,  to  portions  of  the  Earth's  surface  which  have  something  in  common  in  their 
physiod  features  and  characteristics,  and  therefore  "regional  geography,"  I  do 
think,  is  a  very  happy  term  to  employ  when  we  really  mean  chorography.  Of  V 
course,  chorography  is  not  a  word  much  used,  whilst  topography  is  ;  hut  I  do  think 
the  department  which  invented  that  comprehensive  word  **  catchment  hasin,"  might 
suggest  a  term  equally  acceptahle  for  **  Liinderkunde,"  or  chorography. 

Dr.  Herbertson  :  I  do  not  think  that  the  speakers  have  quite  appreciated  my 
difficulty.  In  trying  to  divide  up  the  world  into  its  major  geographical  units,  relief 
is  not  a  complete  guide.  For  instance,  in  North  America  there  are  no  very  marked 
orographical  features  in  the  central  plains,  yet  the  difference  hetween  the  parts 
round  the  Arctic  ocean  and  the  shores  of  the  Gulf  of  Mexico  is  almost  as  great  as 
that  hetween  the  pole  and  the  equator.  Again,  let  us  take  the  case  of  South  Africa. 
The  south-west  corner,  from  the  point  of  view  of  orography,  and  to  a  certain  extent 
of  structure,  is  practically  the  same  as  the  south-eastern  comer,  hut  otherwise  they 
are  as  far  apart  as  Spain  and  China ;  for  in  the  south-west,  rains  occurring  in 
winter  instead  of  in  summer  produce  quite  a  different  type  of  vegetation  from  that 
of  the  south-east  with  summer  rains.  Tou  cannot  read  those  differences  from  the 
orographical  features.  If  this  fundamental  difference  had  heen  recognized  in  the 
war,  it  would  have  saved  much.  For  teaching  purposes  it  is  desirable  that  we 
should  find  out  what  regions  can  he  grouped  together,  so  that  hy  studying,  say, 
fifteen  or  twenty  types,  the  main  features  of  the  greater  part  of  the  world  are  learned, 
and  merely  the  details  of  the  varieties  of  each  type  have  to  bo  mastered  later  on. 
In  practice  this  results  in  a  saving  of  much  time,  and  adds  greatly  to  the  value 
of  geography  as  an  intellectual  exercise.  Another  reason  why  my  classification 
takes  more  than  orography  into  account,  is  the  necessity  for  this  in  economic  and 
political  applications  of  geography.  The  historian  has  done  comparatively  little 
to  elucidate  the  influence  of  geographical  conditions  on  history,  because  the  geo- 
grapher has  not  yet  put  his  material  into  a  form  which  the  historian  can  use.  It 
has  hitherto  hardly  been  possible  to  eliminate  the  human  factor  by  either  compar- 
ing the  sequence  of  hbtorical  events  in  a  region  of  a  particular  character,  or  by 
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compariDg  the  haman  history  in  different  types  of  the  same  great  species  of  reg^ion, 
and  it  seems  to  me  from  this  point  of  view  alone  it  is  worth  while  trying  to 
divide  the  world  into  natural  regions. 

Mr.  Maokindbb  :  While  I  agree  with  Mr.  Herhertson  in  most  of  his  ideas,  I 
hope  that  the  expression  **  systematic  geography  '*  will  not  take  root.  This  is  an 
important  point,  and  not  one  merely  of  words.  Mr.  Herhertson's  real  aim,  as  it 
appears  to  me,  is  to  obtain  a  method  for  "  Regional  Geography,"  an  expression 
which  has,  I  think,  taken  root.  1  think  that  **  systematic  geography  "  is  based  on 
a  wrong  analogy.  In  "systematic  botany*'  there  are  indefinite  myriads  of  in- 
dividuals in  each  species,  but  in  the  case  of  geography  that  would  not  be  so ;  there 
are  quite  a  limited  number  of  natural  regions,  and  therefore  not  more  than  a  very 
few  specimens  in  a  species.  The  chief  aim  of  Mr.  Herbertson^s  paper  is  a  valuable 
one,  but  it  is  not  what  his  title  suggests.  He  seeks,  as  I  believe,  the  best  com- 
promise of  criteria  for  determining  the  natural  regions  of  the  world — in  other 
words,  the  "  method  '*  appropriate  to  regional  geography.  Systematic  geography 
is  not  a  self-evident  expression,  whereas  regional  geography  is.  Moreover,  it  is  a 
rough  equivalent  for  the  German  expression  "  Landerkunde." 

Mr.  Bavbnstein  :  No.    Landerkunde  is  chorography. 

Mr.  Mackindeb  :  Chorography  is  not  English ;  it  is  a  heavy  word  that  will 
never  take  root,  and  the  nearest  approach  to  it  is  regional  geography.  It  appears  to 
me  a  pity  to  confuse  the  public  with  a  new  term  such  as  **  systematic  geography  " 
when  you  mean  no  more  than  can  be  conveyed  by  the  term  which  some  of  us 
have  been  labouring  to  establish  in  current  use.  We  must  take  the  balance  of 
matters  into  account.  One  other  point.  I  know  that  Mr.  Herhertson  will  agree 
with  me  that  for  the  purpose  in  view  we  must  avoid  the  use  of  isotherms  reduced 
to  sea-level.  They  are  absolutely  useless  for  all  purposes  of  this  kind.  What  we 
require  are  isotherms  as  they  actually  determine  the  growth  of  vegetation  on 
surfaces  of  varying  elevation,  and  if  you  have  such  isotherms  you  will  see  they 
will  sympathize  with  the  contour-lines,  and  so  give  you  clearer  indications  of  the 
natural  regions. 

The  Ghaibmak  :  As  the  matter  is  one  of  purely  technical  education  I  fear  I 
can  offer  no  criticisms  of  any  value  whatever.  I  think  Dr.  Mill  has  expressed  the 
general  feeling  of  the  meeting  on  the  paper.  For  my  own  part,  I  thoroughly 
agree  that  the  foundation  of  geographical  education  should  be  orographical,  and 
that  other  subsequent  considerations  should  be  based  upon  that.  To  judge  from 
my  own  experience,  I  should  say  that  the  varieties  of  nature  are  so  infinite  that  I 
hu^y  conceive  it  possible  to  co-ordinate  different  parts  of  the  world  and  to  bring 
them  under  one  head  as  a  type  of  regional  geography.  Anyhow,  Mr.  Herhertson 
has  introduced  a  subject  of  very  great  practical  importance  in  geographical 
education,  and  I  am  sure  I  shall  carry  the  meeting  with  me  in  thanking  him  very 
much  for  the  address  he  has  been  good  enough  to  give  us. 


REVIEWS. 

EUROPE. 

Sweden. 

Sweden.  Its  People  and  its  Industry.'  Published  by  order  of  tho  Swedish  Goveni- 
ment,  and  edited  by  Gustav  Sundbarg.  Stockholm :  1904.  Pp.  xi.,  1142.  With 
Maps, 

This  comprehensive  work  on  the  country  and  people  of  Sweden,  forming   a 
volume  similar  to  that  on  Norway  published  by  the  Norwegian  Government  with 
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a  ilmiUur  pnrpote  in  1900,  appeared  in  that  year  in  French,  and  was  issued  at  the 
P^B  Exhibition.  The  editor  in  his  preface  admits  to  nnforeseen  delay  in  the 
production  of  the  present  English  edition,  but  has  added  an  appendix  giving  certain 
supplementary  fiicts  to  date,  besides  amending  the  text  in  certain  places  when 
necessary.  The  book  is  an  admirable  work  of  reference  on  every  phase  of  Swedish 
life.  The  subjects  of  physical  geography,  with  climate,  flora,  and  fauna ;  history, 
demography,  constitution,  govemmeut,  education,  and  social  movements,  and 
every  branch  of  industry  aud  commerce  are  dealt  with  by  experts.  Parts  of  the 
text  lack  the  revision  of  an  English  hand  (though  its  intelligibility  at  least  has  not 
been  noticed  to  suffer),  and  a  bibliography,  even  though  maiuly  Swedish,  might 
have  been  acceptable  to  some  English  readers ;  but  apart  from  this  the  volume 
is  beyond  criticism.  The  configuration  of  the  land  is  admirably  presented  by 
Dr.  Gunnar  Andersson.  He  divides  his  country  into  four  physical  regious.  Upper 
Sweden  includes  all  the  main  mountain  chain  of  "  the  Keel "  which  falls  within 
the  kingdom,  but  extends  thence  to  the  Bothnian  coast,  and  perhaps,  therefore, 
might  be  more  fitly  termed  the  Norrland  region,  after  the  old  territorial  division 
with  which  it  nearly  coincides.  The  central  lowlands  continue  southward  to 
include  the  great  lakes,  Vener  and  Yet  tor ;  the  Sm^aod  highlands  lie  south  of 
these,  and  the  fertile  plains  of  Skaiie  (Scania),  the  richest  agricultural  district 
of  Sweden,  southernmost  of  all.  The  last  is  almost  a  land  apart,  but  interesting 
parallels  occur  between  the  other  divisions.  Thus  the  Norrland  region  falls  into 
three  well-marked  belts — the  Alpine  region  of  the  high  mountains  ;  the  middle 
belt  of  low  hills  and  marshes,  which,  with  its  forest  covering,  has  a  very  near 
counterpart  in  the  so-called  Smaland  highlands;  and  the  coastal  belt  of  recent 
marine  deposits,  which  is  actually  a  continuation  of  the  central  lowlands,  as  these 
deposits  remain  from  the  much-extended  Baltic  sea,  which  covered  most  of 
Finland  and  connected  with  the  White  sea.  It  may  be  noted  that  the  extent 
of  this  sea,  which  has  also  left  a  debased  marine  fauna  in  the  great  central  lakes, 
is  excellently  shown  on  a  map. 

Turning  to  the  Alpine  region,  it  would  probably  surprise  few  to  learn  that 
the  extreme  heights  are  as  yet  by  no  means  folly  explored  from  the  scientific 
standpoint.  The  special  locality,  however,  which  Dr.  Andersson  indicates  as  little 
known  is  not,  as  might  be  expected,  the  line  of  heights  from  Eebnekaise,  near 
Lake  Tome,  southward  to  Sulitelnia,  but  those  south  of  the  headwaters  of  the 
Ume,  in  the  vicinity  of  Rosvand,  at  the  head  of  the  Vojme  and  the  Angerman 
rivers,  and  southward  towards  the  Jemtland  highlands,  where  the  Stockholm- 
Trondhjem  railway  crosses  the  pass  of  Storlien.  Much  interest  attaches  to  the 
great  lakes  which  lie  on  the  eastern  flank  of  the  Keel  in  Norrland.  Dr.  Andersson 
points  out  that  all  occur  between  heights  of  1000  and  1400  feet  (roughly),  and 
have  many  other  features  in  common.  He  instances  that  their  greatest  depth 
is  cj|nerally  towards  the  western  end  (which,  to  judge  from  appearance,  is  the  case), 
but  corroborative  details  are  not  given.  The  work  of  glaciers  upon  the  pre-glacial 
river-beds  is  generally  assigned  as  the  origin  of  these  lakes,  but  **  it  is  possible 
that  an  uneven  upheaval  of  the  land  may  have  brought  about  changes  in  the 
watercourses."  The  remaining  physiography  of  Sweden  is  too  well  known  to  need 
comment  here,  but  each  region  is  treated  with  clearness  and  precision. 

The  consideration  of  the  industrial  development  and  progress  of  the  country 
occupies  over  one-half  the  volume.  In  this  connection  the  main  point  of  geo- 
graphical interest  lies  in  the  iron-mines,  which,  along  with  her  forests,  are  Sweden's 
richest  economic  possession.  They  fall  into  two  groups — those  in  the  region 
of  the  central  lowlands,  and  the  Arctic  mines.  Of  the  second  the  Iron  mountain 
(Mahnberget)   near  Gellivara  has  long  been  worked,  but  of  far  greater  extent 
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are  the  deposits  at  Kirunavara  and  Laosnavara,  which  the  new  northern  railway, 
crossing  the  frontier  hj  way  of  Lake  Tome  to  Narvik,  in  Norway,  has  recently 
opened  up.  The  foundation  of  smelting  works  near  the  Bothnian  port  of  Lulea 
opens  a  new  industrial  field  here  (for  hitherto  the  ore  has  heen  exported  in  a  crude 
condition) ;  and,  considered  in  connection  with  the  physical  and  climatic  ohstades 
to  be  overcome,  this  seems  likely  to  become  one  of  the  most  remarkable  industrial 
regions  in  tbe  world. 

Every  possible  subject,  physical,  ethnographical,  and  economical,  is  clearly 
illustrated  on  maps  in  this  volume,  and  numerous  photographs  are  reproduced. 

0.  J.  B.  H. 

EUBOPBAK  CaRTOGBAPHT. 

'Skizzc  dor  EntTsickclung  und  dcs  Btandcs  dcs  Eartenwesens  dee  ausfierdcutsohcn 
Kuropa.*  Von  W.  Stavenhageu.  Petennannt  MiUeilungen,  Erganzungsboft  Xo. 
148.    Price  16m. 

In  this  latest  addition  to  Petermann's  notable  series  of  ErganzuDgshefte,  tbe 
author.  Captain  W.  Stavenhagen,  has  rendered  an  immense  service  to  all  studeats 
and  teachers  of  geography.  One  of  the  chief  obstacles  in  the  way  of  original 
geographical  work  has  hitherto  been  tbe  difficulty  of  ascertaining  tbe  scale,  mode 
of  production,  and  reliability  of  standard  maps  of  different  countries.  This 
difficulty  does  not  exist  for  the  caitographical  specialist,  and  it  is  perhaps  not 
a  serious  one  for  the  trained  geographer ;  but,  to  take  this  country  alone  as  an 
example,  how  many  engineers  know  tbe  different  editions  of  the  1-inch  Ordnance 
map  and  their  merits,  and  how  many  school  teachers,  willing  and  able  to  use  maps 
of  different  countries,  can  easily  find  any  information  beyond  what  is  contained  in 
a  few  short  articles  on  "specimen  sheets"  in  educational  magazines?  Captain 
Stavenhagen  has  produced  a  work  of  reference  which  removes  tbe  difficulty  so  far 
as  tbe  countries  of  Europe  are  concerned.  Germany  is  not  included  in  this  volume, 
but  is  to  have  special  treatment. 

But  besides  a  critical  "  bibliography  of  maps/'  Captain  Stavenhagen  gives  a 
series  of  short  but  very  adequate  summaries  of  the  history  of  map-making  in  each 
country,  which  places  his  book  in  a  high  position  as  a  work  of  critical  research,  and 
give  it  a  great  value  to  the  cartographers  of  all  nations.  The  comparative  study  of 
different  stages  of  map-development  cannot  fail  to  be  of  sex  vice  to  the  authorities 
of  all  countries  really  awake  to  tbe  paramount  necessity  of  good  maps  for  purposes 
both  of  peace  and  war,  and  it  may,  as  Captain  Stavenhagen  hopes,  pave  the  way 
for  a  system  of  international  co-operation  similar  to  the  international  Geodetic 
Commissions,  which  will  include  not  merely  the  production  of  a  map  of  the  world 
on  a  scale  of  1  :  1,000,000,  but  the  adoption  of  uniform  standard  methods  in  the 
larger-scale  maps. 

An  introductory  chapter  is  followed  by  a  historical  review  of  tbe  cartography 
of  Europe  as  a  whole.  Ancient  maps  and  maps  of  the  middle  ages  are  dismissed 
in  two  pages,  and  tbe  modem  period  is  divided  in  five  sections — tbe  Renaissance  to 
tbe  reform  of  cartography,  the  Reformation  (Mercator,  Ortelius,  etc.),  in  the  tran- 
sition period  (Blaeu,  Moll),  the  period  of  triangulation  and  geodetic  surveys,  and 
modern  cartography.  Next  follow  tbe  regions  of  Europe  in  detail :  Central  Europe 
includes  Austria-Hungary  and  Switzerland;  Western  Europe,  Great  Britain  and 
Ireland,  the  Netherlands,  Belgium,  Luxemburg,  and  France ;  Eastern  Europe  means 
Russia ;  in  Northern  Europe  are  Norway,  Sweden,  and  Denmark  ;  Southern  Europe 
is  subdivided  into  three,  the  Iberian,  Apennine,  and  Balkan  peninsulas. 

It  is,  of  course,  impossible  even  to  describe  the  contents  of  the  different  chapters. 
By  way  of  an  example,  we  may,  perhaps,  refer  to  the  chapter  on  Great  Britain  and 
Ireland.    The  growth  of  British  cartography  up  to  the  middle  of  the  eighteenth 


RBYIKWS.  815 

century  is  given  in  outline ;  then  followi  a  short  account  of  the  beginnings  of  the 
Ordnance  Survey.  The  progress  of  its  work  and  establishment  up  to  the  present 
time  are  given  in  considerable  detail,  and  a  critical  description  of  the  maps  as  now 
published.  The  last  section  deals  with  maps  issued  by  other  authorities  and  by 
private  firms.  These  include  the  Hydrographic  Department  of  the  Admiralty^  the 
Geological  Survey,  the  Post  Office,  and  the  Railway  Clearing  House,  and  such  firms 
as  Messrs.  Bartholomew,  W.  &  A.  EL  Johnston,  Stanford,  and  others.  The  chief 
maps  of  the  British  Isles  published  abroad  are  also  described.  In  the  whole  work 
we  find  abundant  information,  and,  except  for  some  misprints,  such  as  the  name  of 
the  first  hydrographer  on  p.  95,  substantial  accuracy,  while  criticisms  are  f^r  and 
Just,  even  generous. 

ASIiu 

Thk  Tbans-Sibbbian  Railway. 

*  Lo  Trang-Sib^rien.'  Par  A.  N.  do  Koulomzino,  Charge  d'Affaircfl  dii  0)mit^  du  Tmna- 

Sib^rien,  traduit  du  Bumho  pur  Jules  LogrnH.*    Paris :  Haohette.     1004.     Pp.  vlii., 

This  work  forms  a  companion  volume  to  the  'Official  Guide  to  the  Great 
Siberian  Railway '  (1900),  but  it  brings  down  the  history  of  the  great  Asiatic  trunk- 
line  to  the  latest  time,  and  includes  a  detailed  account  of  the  Manchurian — the  so- 
called  **  East  Chinese  **— extensions.  Among  the  excellent  photographic  illustrations 
of  railway  detail  are  views  of  the  building  of  the  cantilever  bridge  over  the  Ob 
(p.  84),  of  the  rock-cutting  in  the  construction  of  the  Circum-Baikal  section 
(p.  120),  of  the  solitary  tunnel  on  the  lice,  that  on  the  summit  of  the  Yablonovoi 
hills  with  its  inscriptions,  K*  Velikomu  OkeanUf  *  to  the  Pacific'  (p.  132),  and  of  the 
5-furlong  iron  bridges  over  the  Yenisei  and  the  Snngari  (pp.  142,  152).  The 
subject-matter  is  divided  under  four  heads,  (1)  ^'Histoire  administrative,*'  (2) 
"  Construction,"  (3)  "Colonisation,"  (4)  "  RcsultatsduTrans-Siberien;"  and  a  series 
of  diagrams  are  appended,  illustrating  the  movement  of  traffic  (both  passenger  and 
goods)  upon  the  Siberian  system  from  1897  to  1902,  as  well  as  the  progress  of 
emigration  from  1882  to  1902.  Finally,  two  maps  of  Siberia  are  appended,  showing 
not  only  the  railway  and  all  its  subsidiary  schemes  (the  Pem-Kotlas,  Samara-Orenburg, 
and  other  lines),  but  also  the  chief  emigrant  districts,  the  position  of  the  principal 
known  deposits  of  gold,  silver,  iron,  coal,  and  copper,  the  lighthouses  on  the  Baikal, 
and  the  meteorological  stations  along  the  whole  of  the  trunk  system.  How  far  the 
railway  was  beginning  to  fulfil  its  commercial  and  civilizing  functions  up  to  the  out- 
break of  the  present  war  may  be  partly  gathered  from  such  facts  as  these.  In  1898-9 
less  than  150,000  puds  of  grain  were  carried ;  in  1901  nearlyl3,000,000  (though  the 
export  of  cereals  by  the  railway  has  diminished  since  1898).  A^ain,  in  1890,  the 
last  year  before  the  commencement  of  the  '^  Trans-Siberian,"  47,378  immigrants 
entered  Siberia ;  in  the  next  year  (1891)  the  figure  rose  to  82,000,  and  has  only 
once  since  fallen  below  that  annual  level  (in  1893,  when  it  was  61,000) ;  while 
since  1895  it  has  regularly  exceeded  100.000  (save  in  1897,  80,000),  rising  in  1890, 
and  1898-1900,  to  202,000,  206.000,  223,000,  and  219,000  respectively. 

C.  R.  B. 

The  Dutch  in  Java. 

•  The  Polity  and  Administration  of  the  Dutch  in  Java.'   By  Clivo  Day,  pu.d.  Macmillan 

Company.     1904.     Pp.  xxi.,  432.    Sb.  Qd.  net. 

This  is  a  useful  contribution  to  the  literature  of  colonial  administration.  It  is 
based  very  largely  on  Dutch  sources,  little  known  and  inaccessible  to  the  general 
reader,  and  in  his  preface  Pi  of.  Day  points  out  that  between  the  descriptions  of 
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Dutch  policy  current  iu  Engliah,  and  the  facts  as  they  appear  in  the  writmgs  of 
Dutch  hiBtorians,  there  is  a  wide  divergence.  The  Dutch,  in  fact,  have  been  severe 
critics  of  their  own  failures  in  attempting  to  administer  Java.  Holland  was  among 
the  first  of  European  nations  to  attempt  the  exploitation  of  a  tropical  land,  and 
every  step  was  necessarily  experimentaL  The  rSgtme  of  the  Dutch  East  India 
Company,  which  later  added  political  power  to  its  possession  of  a  oommerdal 
monopoly,  filled  to  gratify  itself  either  morally  or  financially,  and  at  the  time 
of  its  dissolution  in  1798,  the  debts  of  the  company  amounted  to  more  than 
134,000,000  gulden.  Afcer  a  few  years  of  tentative  and  not  very  successful  ad- 
ministration by  the  state,  Java  passed  temporarily  into  the  hands  of  Britain,  and 
the  well-known  work  of  Raffles  is  associated  with  this  brief  period  of  British 
rule.  The  island  was  restored  to  the  Dutch  in  1816,  who  retiined  the  land- 
taxes  introduced  by  Raffles,  though  it  was  found  almost  impossible  to  put  it  on  any 
fair  workable  basis.  The  syste  n  of  forced  cultures,  an  inheritance  from  the 
company  days,  which  Raffles  had  found  it  inadvisable  to  abolish,  though  he  dis- 
approved of  it  in  principle  and  discouraged  it  in  practice,  became  a  marked  feature 
in  the  middle  years  of  the  nineteenth  century.  This  part  of  the  Dutch  East 
Indian  policy  in  Java  is  the  one  best  known  in  this  country,  and  it  has  been 
extravagantly  prused  by  Money  and  others.  Prof.  Day  criticizes  Money  as  an 
ill-informed,  ioaccurate,  and  untrustworthy  writer,  but  his  infiaence  in  forming 
opinion  iu  this  country  has  been  great.  Prof.  Day,  writing  as  an  economist, 
points  out  that  the  crux  of  the  problem  of  tropical  administration  is  the 
failure  of  the  native  as  a  consumer,  and  that  till  his  basis  of  consumption  is 
widened  he  will  do  as  little  productive  labour  as  possible.  Tue  system  of  forced 
culture  educated  him  in  production,  but  did  nothing  for  his  educatioa  in  con- 
sumption, while  it  intensified  the  original  reluctance  to  labour,  and  tended  in  its 
working  to  be  harsh,  unfair,  and  oppressive.  A  Colonial  Reform  party  strongly 
opposed  its  continuance,  and  a  gradual  transition  to  wage  labour  took  place 
between  1870  and  1898,  in  which  year  the  Go7ernment  coffee  culture,  the  last  of 
the  forced  cultures,  was  abolished.  The  chapter  on  recent  economic  policy  ia  a 
thoughtful  analysis  of  the  causes  which  make  up  the  tropical  labour  problem,  and 
in  it  the  writer  insists  emphatically  on  the  role  of  the  Chinaman  in  Java  '*  as  the 
missionary  of  the  modem  economic  organization.**  Prof.  Day  gives  his  authority 
for  every  statement  of  importance,  a  practice  which  cannot  be  sufficiently  com- 
mended. 

Palestine. 

<  Die  Yerkehrswege  und  Ansiedlungen  Galil'aas.*  By  Dr.Y.  Scliwobel.  Leipzig  :  1904. 

Pp.  152.    With  a  Map  andDiagrama, 

Dr.  Schwobel  has  subjected  to  a  very  close  lnve8ti;{ation  the  parts  of  Palestine 
between  the  Sea  of  Oalilee  (Bahr  Tabarie)  and  the  Waters  of  Merom  (Bahrat  el- 
Hule),  Tyre,  and  Acre.  His  object  is  to  trace  the  connection  between  the  distribu- 
tion of  population  in  townships,  and  villages,  and  the  communication  lines,  with 
the  natural  conditions  of  the  disiricL  The  divide  between  the  Mediterranean  slope 
and  the  Jordan  depresiion  lies  close  along  the  valley  of  the  Jordan  itself,  so  that 
the  tributary  valleys  to  the  Jordan  are  few  and  mainly  insigniOcant,  and  the 
longer  slope  is  that  falling  seaward.  The  southern  boundary  of  the  district  under 
notice  is  the  railway,  which,  from  the  coast  at  Haifa,  follows  the  valley  of  "  the 
brook  Kishon,*'  in  a  soath-easterly  direction,  crosses  the  low  divide  into  that  of  the 
Jalud,  and  then  runs  north  up  the  Jordan  depression  to  the  foot  of  the  Sea  of 
Gilil  e.  Tiie  northern  bound iry  is  the  Nahr-el-Kasimie,  where  that  stream  turns 
west  to  the  sea  north  of  Tyre,  having  previously  (a)  Nahr-el-Litani)  followed  a 
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KNith-westerly  on  the  east  side  of  Mount  Lebanon.  Of  this  district  Dr.  8chw3bel 
prorides  a  map  of  remarkable  detail,  indicating  by  different  signs  the  populations  of 
settlements,  from  10  to  10,000  and  upwards.  Spriogs  are  shown,  perennial  and 
intermitteat  streams  are  distinguished,  and  such  features  as  marshes  are  clearly 
marked.  Unfortunately,  it  has  not  been  found  possible  to  indicate  eleyations.  Of  the 
ctiayan  routes,  that  which  runs  close  along  the  coast  is  connected  with  that  follow- 
ing the  same  direction  inland  along  the  Jordan  (which  turns  off,  north  of  Galilee, 
towards  Damascus)  by  a  series  of  cross-routes,  the  general  direction  of  which 
accords  roughly  with  the  natural  lines  of  communication  from  west- north-west  to 
east-south-east  The  m%p  also  shows  local  tracks.  The  relief  of  the  country  is 
separately  displayed  in  a  beautiful  series  of  sections.  A  diagran  shows  the 
divisions  of  the  country  according  to  the  density  of  population.  In  the  text,  Dr. 
Schwobel  appends  to  his  instruction  a  synopsis  of  the  authorities  (English,  French, 
and  German)  for  the  district.  He  then  deals  in  successive  chapters  with  the 
physical  characteristics  of  the  land  and  the  economic  conditions  of  the  people, 
before  turning  to  the  special  question  of  their  lines  of  communication  and  their 
distribution.  His  transliteration  of  place-names,  avoiding  the  use  of  capital 
initials,  and  replete  with  accents  and  si^s,  renders  the  topography  difficult  to 
follow  for  readers  unacquainted  with  the  original  forms  of  names. 
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Tug  Akdes. 

<La  Cordillera  de  loa  Andes  cntie  las  Latitades  30°  40'  i  85°  S.  Tral>ajoB  i  Estudios 
da  la  segunda  Bub-ComiBion  ( *hilena  de  Limites  non  lu  Be])ublioa  Arjentina.*  Luis 
Patron  8.,  Injcniero-jhefe.    Santiago  de  Chile,  190a. 

The  Officina  de  Limites  in  Chile  proposes  to  publish  the  most  important  data 
collected  by  the  boundary  commissions  during  the  years  1894  to  1902 ;  and  this  is 
the  first  volume  issued.  It  contains  the  results  of  the  work  of  the  second  sab- 
oommission,  which  examined  the  country  in  the  vicinity  of  the  boandary  from  the 
Bio  Mostazal  southwards  to  the  Rio  Tinguiririca.  Down  to  lat.  32*^  8.  the  Andes 
consist  of  three  ridges  frequently  interrupted,  of  which  the  eastern  is  the  highest. 
In  the  north,  where  it  is  called  the  Cordillera  de  la  Totora,  it  attains  altitudes  of  over 
16,400  feet.  Between  lat.  32^  and  33°  ooly  the  eastern  chain  exists,  containing  the 
heights  of  Mercedario  (21,880  feet),  and,  in  the  south,  the  huge  mass  of  Aconcagua. 
Four  observations  were  made  of  the  height  of  this  summit,  which  Mr.  FitzGerald 
gave  as  23,080  feet,  and  the  mean  result  was  22,830  feet.  The  interval  from  33^ 
to  33°  50'  is  occupied  by  the  great  massives  of  the  Juncal,  the  Polleras  and 
Tupungato,  where  the  lowest  gap  is  that  of  Tupuogato,  15,594  feet  South  of  33° 
30'  two  Cordilleras  again  appear,  the  western  being  here  the  more  important  and 
forming  the  continental  watershed.  From  lat.  35°  the  watershed  gradufldly  becomes 
lower,  its  summits  seldoji  reashiog  13,000  feet,  and  the  passes  seldom  exceeding 
9800  feet.  The  rivers  on  the  Chilian  side  are  usually  in  the  same  line  as  those  on 
the  Argentine,  and  seem  to  be  encroaching  on  the  drainage  basins  of  the  latter. 
The  commission  extended  a  series  of  polygons  along  the  boundary  region,  fixing 
many  points  astronomically  and  .determining  a  number  of  heights.  These 
geodetic  results  are  recorded  in  the  present  publication,  as  well  as  observations  of 
temperature  and  other  meteorolo^cal  phenomena,  on  glaciers,  magnetic  declination, 
which  is  marked  by  sudden  variations,  and  other  valuable  informition.  The  book 
is  provided  with  maps,  diagrams,  and  illustrations. 
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AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Melanesia. 

*  Zwei  Jahro  unter  don  Kannibalen  der  Salomo-Inseln.'    By  Carl  Bibbe.    Numentui 

lUuMtratiotu  and  three  Mapi.    Dresden :  1903.    Pp.  vlii.  +  352.    Priee  lOf .  6d. 

*  Bilder  aus  der  Siidsee— Unter  den  Kannibalisohen  Stammen  deg  Biflinarok-Arohipels.' 

By  Dr.  Heinrioh  Bohnee.     30  Plate$  and  Map.    Berlin  :  1904.    Pp.  xUi.  +  894. 
Price  14f. 

Most  naturalists  are  familiar  with  the  name  of  Herr  Rihhe,  whose  entomological, 
botanical,  and  ethnographic  researches  in  Andalusia  and  Malaysia  form  the  subject 
of  numerous  contributions  to  the  transactions  of  the  German  Entomological  Society, 
Dresden,  and  several  other  scientific  periodicals.    From  Malaysia  he  extended  the 
sphere  of  his  inyestigations  to  New  Guinea  and  Melanesia,  where  he  spent  altogether 
four  years  (1893-1896),  devoting  his  attention  more  particularly  to  the  northern 
section  of  the  Solomon  archipelago  between  about  6°  and  9^  S.  lat.    From  his 
headquarters  at  the  islet  of  Falsi,  off  the  south  coast  of  Alu  (Shortland),  several 
excursions  were  made  to  all  the  surrounding  groups,  which  were  carefully,  one 
might  almost  say  microscopically,  studied  in  their  manifold  physiographical  and 
biological  aspects.    Scarcely  anything  within  the  prescribed  limits  appears  to  have 
escaped  the  keen  eye  of  this  indefatigable  observer,  who  here  presents  the  grateful 
student  with  an  all  but  complete  picture  of  the  fauna,  flora,  and  ethnical  relations 
in  Rubiana  (New  Georgia),  Ysabel,  Choiseul,  parts  of  Bougainville,  and  the 
^'  Shortlands  archipelago."    This  expression,  new  to  geography,  the  author  proposes 
as  a  convenient  comprehensive  name  for  all  the  islets  strewn  over  Bougainville 
fttrait,  of  which  Shortland  is  the  chief  member,  and  which  also  comprised  the 
important  island  of  Fauro,  known  to  us  from  Mr.  Woodford's  survey.    This  pioneer 
is  briefly  referred  to  now  and  then,  but  only  one  casual  reference  is  made  to  Mr. 
Guppy,  whose  classical  work  on  '  The  Solomon  Islands  and  their  Natives '  seems  to 
be  unknown  to  Herr  Ribbe.    He  might  else  have  dispensed  with  many  details  in 
his  exhaustive  account  of  theee  savages,  whose  daily  life,  weapons,  domestic 
utensils,  ornaments,  tabu  and  totem  systems,  social  and  religious  practices,  scare- 
crows for  driving  away  the  circumambient  demons,  freemasonry,  ailments,  healing 
and  cooking  arts,  industrial  processes  and  languages,  are  all  described  with  almost 
wearisome  iteration.    These  treacherous  and  sanguinary  head-hunting  cannibals 
appear  to  have  deteriorated  rather  than  improved  since  their  contact  with  the 
whites,  and  (despite  their  artistic  skill  in  woodcarving  and  one  or   two  other 
commendable  qualities,  the  author  finds  no  epithets  too  strong  for  these  "  von 
Natur    liigneriscb,  verraterisch,    rliuberish,    hinterlistig,  diebish,    und    grausam 
angelegten    Kannibalen,"  both    in    the    German    and  English  sections  of   the 
archipelago. 

Herr  Ribbe  finds  all  existing  maps,  even  those  of  Gutha  and  the  British 
Admiralty,  often  most  misguiding,  as  in  the  Manning  strait,  where  "had  we 
trusted  to  these  maps  we  should  have  found  ourselves  in  the  middle  of  the  island 
of  Ysabel!'*  It  should,  however,  be  stated  that  at  this  point  the  map  of  the 
Solomons  in  Dr.  Guillemard's  Australasia  (Stanford  Series)  corresponds  exactly 
with  that  specially  prepared  for  Herr  Ribbe's  work,  except  that  the  Cape  Comfort 
headland  appears  as  a  peninsula  in  the  former,  and  in  the  latter  as  an  island  barely 
separated  by  an  extremely  narrow  channel  from  the  mainland.  Besides  this  there 
are  two  other  maps  on  a  larger  scale,  a  pretty  full  index,  a  profusion  of  excellent 
illustrations,  botanical  lists,  comparative  anthropometric  tables,  and  a  good  deal  of 
linguistic  matter,  including  vocabularies  of  six  local  dialects  and  sixty-eight  words 
in  thirty-four  Melanesian,  New  Guinea,  and  Malaysian  languages.    Many  of  these 
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an  found  neither  in  Wallace  nor  InCodrington,  and  they  thne  supply  fresh  material 
for  the  study  of  the  Oceanic  tongues. 

In  his  compact,  well-printed,  finely  illustrated,  and  clearly  written  yolome.  Dr. 
Schnee  gives  us  the  results  of  his  experiences  during  an  official  residence  of  over  two 
years  (1898-1900)  in  the  Bismarck  archipelago  (New  Britain,  New  Ireland,  Duke 
of  York),  and  some  of  the  neighbouring  groups.  GomiDg  from  a  careful  and 
unbiassed  observer,  the  book  is  all  the  more  welcome  since  hitherto  very  little 
accurate  information  was  available  on  the  geographical  and  ethnical  relations  of  this 
northern  section  of  the  Melanesian  world.  Even  after  the  Gferman  occupation  of 
over  twenty  years,  Dr.  Schnee  is  obliged  to  admit  that  these  insular  groups  are 
still  amongst  the  least-known  lands  in  the  world,  and  although  he  himself  crossed 
New  Ireland  from  west  to  east,  most  of  the  interior  of  the  large  islands  remains  a 
terra  incctfpiita.  His  own  investigations  were  made  chiefly  in  connection  with 
various  punitive  expeditions  to  nearly  all  the  groups  between  the  Admiralty 
(now  called  Manus)  and  the  Solomon  archipelago.  Hence  be  has  little  to  say 
about  the  inland  tracts  and  the  bushmen,  who  are  the  true  aboriginep,  and  often 
differ  markedly  from  the  *'  Kanakas,'*  as  the  better-known  coast  tribes  are  now 
generally  called. 

The  plan  of  the  book  is  excellent.    Instead  of  slavishly  following  a  chronological 

order,  which  has  but  a  passing  interest,  the  author  devotes  a  number  of  chapters 

to  those  subjects  of  permanent  importance  which  are  more  or  less  common  to  all 

the  groups   and   their  inhabitants,  and  then  fills  in  the  details  of  those  vivid 

"  pictures  from  the  South  Sea  "  according  as  the  opportunities  present  themselves 

during  the  numerous  expeditions  in  which  he  took   part.    Thus,  to  give  one 

instance,  Muasau  (St.  Matthias),  scarcely  mentioned  in  the  general  chapters,  is  dealt 

with  very  fully  in  connection  with  the  punitive  expedition  of  1899  to  that  group. 

It  was  found  to  consist,  not  of  one  island,  as  still  figured  on  nearly  all  maps,  but  of 

quite  a  little  cluster  of  islets  and  reefc>,  with  one  conspicuous  member,  inhabited 

by  full-blood  Papuan  savages,  speaking  apparently  a  stock   language,  with   a 

decided  taste  for  weaving,  but  also  for  human  flesh.   Indeed,  cannibalism,  with  all  its 

associated  horrors,  such  as  the  lingering  death  of  the  victims  and  the  bartering  of 

dead  bodies  with  neighbouring  '*  markets,'^  is  everywhere  present  to  a  fsr  greater 

extent  than  had  hitherto  been  suspected,  a  fact  fully  confirmed  by  official  returns. 

In  the  chapter  dealing  with  the  native  laugaages,  a  most  interesting  account  is 
given  of  the  **  pidgeon  English,"  which  has  become  the  chief  medium  of  inter- 
course in  all  the  groups,  not  only  between  the  whites  and  the  aborigines,  but 
often,  as  in  China,  between  the  natives  themselves.  Almost  all  the  words  are 
English,  although  sometimes  corrupted  beyond  all  recognition,  and  there  is  no 
grammatical  structure  to  speak  of.  But  Dr.  Schnee  is  wrong  in  stating  that  the 
only  pronouns  are  me  and  you^  which  with  all  are  made  to  serve  every  purpose,  even 
a  dual, ''  a  trial,"  and  plural,  both  inclusive  and  exclusive  in  conformity  with  this 
striking  featuie  of  the  Melanesian  tongues.  He  and  him  are  certainly  also  current, 
as  in  master  head  belong  him  he  big  fellow  too  much  =  "the  master  has  a  very 
large  head."  This  specimen  will  serve  to  show  that  this  strange  Oceanic  lingua 
franca  has  been  developed  on  much  the  same  lines  as  that  of  the  Chinese  seaboard. 
At  present  the  seat  of  the  German  administration,  and  the  chief  centre  of 
trade,  industry,  plantation  enterprise,  and  missionary  zeal,  is  the  fertile  and 
relatively  healthy  Gazelle  peninsula,  which  forms  the  northern  extremity  of  Neu 
Pommern  (New  Britain).  Here  the  soil  and  climate  are  distinctly  favourable, 
and  the  prospects  of  plantation  culture  excellent,  if  the  difficult  labour  question 
can  once  for  all  be  satisfactorily  settled. 
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The  author's  brother,  Dr.  Paul  Sohnee,  contribuiea  a  valuable  chapter  on  the 
indigenoua  flora  and  fauna,  and  this  vctde  mecum  of  (German  Melanesia  is  prorided 
with  a  copious  index  and  a  large-scale  pocket  map. 

A,  U.  K* 

PHYSICAL  GEOGRAPHY. 

The  New  SEisMOLoaY:  Two  New  Text-books. 

'  Handbuch  der  Erdbebenkande.'    Yon  August  Sieberg.    Pp.  362.    Braunsohweig  : 

Friedrich  Yieweg  iind  Sohn.     1904.    Price  7.5am. 

*  Earthquakes  iu  the  Light  of  the  New  Seismology.*    By  Clarence  Edward  Dutton, 

Major  U.S.A.    Pp.  314.    London :  John  Murray.    1904.    Prioe  6$,  net. 

These  two  works,  differing  as  they  do  in  character,  are  alike  in  proying  the 
ascendency  of  the  new  seismology  and  the  direction  la  which  the  science  is 
trending.  Time  was  when  earthquakes  were  regarded  as  belonging  solely  to  the 
geologist ;  they  were  considered  as  the  cause  of  the  upheaval  of  mountains  and  the 
contortion  of  strata,  but  it  became  gradually  recognized  that  the  earthquake  is  an 
effect,  not  a  cause ;  the  discovery  that  the  cryptoseismic  disturbance,  set  up  by  a 
great  earthquake,  could  be  recognized  all  over  the  world,  ushered  in  the  new 
seismology  and  a  new  series  of  problems.  Seismology  has  become  more  and  more  a 
science  of  wave-motion,  and  the  study  of  the  effects  of  earthquakes,  which  belongs 
rather  to  geography  and  engineering  than  to  geology,  is  in  danger  of  being  neglected. 

The  first  of  the  two  works  heading  this  notice  is  a  compilation  pure  and 
simple,  from  sources  so  limited  that  the  lifit  of  principal  authorities  consulted  does 
not  mention  the  name  of  Mallet  nor  the  transactions  of  the  Seismological  Society 
of  Japan.  The  sections  devoted  to  the  old  seismology  are  scanty,  and  follow  strictly 
on  the  lines  of  previous  text-books ;  the  sections  devoted  to  the  modem  development 
of  long-distance  observations  are  more  complete,  but  the  limitation  of  the  sources  of 
information  consulted  by  the  author  has  in  more  than  one  case  led  to  his  ascribing 
priority  to  the  wrong  person.  The  most  remarkable  instance  of  this  is  where 
he  attributes  the  initiation  of  earthquake  investigation  in  Japan  to  Knipplng  and 
Naumann — an  injustice  to  bis  own  countryman  Wagner,  who  introduced  the  use  of 
the  multiplying  index  in  seismographs  and  constructed  the  instrument  with  which 
Knippiog  worked.  It  must,  however,  be  allowed  that  the  compilation,  so  far  as  it 
goes,  is  well  done,  and  the  book  is  in  a  manner  up  to  date,  for  the  paper  by  Prof. 
Milne  in  this  Journal  of  January,  1904,  is  fully  noticed. 

Of  a  very  different  character  is  the  second  book.  Himself  a  master  of  the  old 
seismology,  Major  Dutton  has  a  thorough  knowledge  of,  and  sympathy  with,  the 
new ;  practised  both  as  an  observer  and  a  writer,  he  has  produced  what  is  indubitably 
the  best  handbook  of  seismology  now  available,  and  the  only  fault  to  be  found  is 
that  the  space  required  for  its  recent  developments  has  crowded  out  what  is  the 
most  practically  important  branch  of  the  science — that  is  to  say,  the  effects  of 
earthquakes  on  human  coostructions,  and  the  means  of  minimizing,  if  not  preventing, 
the  havoc  wrought  by  them. 

Too  much  importance  is,  perhaps,  given  to  the  supposed  distinction  between 
quakes  of  volcanic  origin  and  dislocation  or  tectonic  earthquakes,  and  in  devoting 
an  entire  chapter  to  each  of  these  classes  Major  Dutton  seems  to  have  followed  his 
Teutonic  predecessors  in  attributing  importance  to  a  distinction  of  doubtful  validity. 
With  few,  if  any,  exceptions,  all  earthquakes — not  counting  as  such  the  tremors 
which  originate  naturally  or  artificially  at  the  surface  of  the  grounds-arise  from  a 
sudden  relief  of  strain :  the  rocks  composing  the  crust  of  the  Earth  are  thrown  into 
a  state  of  strain,  which  gradually  increases  in  amount  till  it  becomes  too  great  to 
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be  reusted  any  looger,  fracture  follows,  and  the  distorbanoe  cet  up,  propagated  as 
waye-moiioDt  constittttes  what  is  known  as  an  earthquake.  To  this  oauie  must 
be  attributed  not  only  all  tectonic  earthquakes,  but  also  the  greater  part  of  those 
classed  as  Tolcanic,  and  the  difference  in  general  character  between  the  two  may  be 
attributed  to  the  fact  that  in  volcanic  regions  strain  and  fractxire  seem  to  take  place 
at  a  lesser  depth  from  the  surCace. 

There  is,  however,  another  conceivable  cau£C  of  earthquakes,  in  the  sudden 
deTelopment  of  strain,  whether  by  increaEe  or  decrease  of  pressure,  as  might  be 
produced  by  the  admission  of  high-pressure  steam  to  a  pre-existing  fissure,  or  by  its 
sudden  condensation  in  a  subterranean  cavity.  Neither  of  these  mcdes  of  origin 
has  been  established  in  any  single  instance,  though  they  seem  probable  in  £ome, 
but  the  distinction  between  earthquakes  which  are  due  to  a  sudden  relief  of  pre- 
existing strain  and  those  due  to  a  sudden  production  of  strain  seems  more  logical 
than  the  usual  one  between  volcanic  and  tectonic  earthquakes.  In  any  case,  the 
determination  of  the  ultimate  cause,  though  doubtless  of  interest  from  a  geological 
point  of  view,  is  far  from  having  the  seismological  impoitance  as  regards  the  result- 
ing earthquake,  which  might  be  supposed  from  the  space  devoted  to  it  in  text- 
books. 

One  of  the  most  important  problems  of  seismology  is  the  determination  of  the 
depth  at  which  earthquakes  originate.  One  method  after  another  has  been  pro- 
posed, only  to  be  abandoned  as  its  failure  to  give  a  true  answer  became  apparent, 
and  Major  Dutton  has  himself  invented  a  method  which  he  believes  to  be  sound, 
and  which  would  be  sound  if  its  application  were  not  vitiated  by  a  logical  fallacy. 
In  the  formula  he  uses  the  term  *'  intensity  "  in  the  sense  of  energy  per  unit  of 
wave-front,  but  in  the  application  in  the  sense  of  a  degree  of  the  Rossi-Forel  scale, 
which,  like  every  other  scale  proposed  in  place  of  it,  is  miscalled  a  scale  of  intensity, 
being  in  fact  a  scale  of  acceleration,  or,  more  eimply,  violence  of  shock.  The  two 
are  very  different,  and  differ  in  their  rate  of  variation  with  distance  from  the  origin, 
80  that  we  are  still  left  with  no  certain  and  trustworthy  method  of  determining 
the  depth  at  which  earthquakes  originate,  but  have,  on  the  other  hand,  a  lesson  in 
the  danger  of  misusing  words. 

In  that  part  of  the  book  which  has  been  dealt  with  it  is  no  better,  unless  in 
style,  than  others  already  in  existence,  but  where  it  comes  to  deal  with  the  new 
seismology  it  stands  alone,  for  there  is  no  other  simply  worded  and  brief  account  of 
this  branch  of  the  science,  which  has  grown  so  rapidly  during  the  last  decade. 
There  is  a  good  and  sufficiently  complete  account  of  the  instruments  which 
have  recorded  earthquakes  at  over  10,000  miles  from  their  origin,  and  an 
account  of  the  results  which  have  been  obtained.  At  a  distance  of  more  than 
20°  or  30°  from  the  origin  the  disturbance  registered,  by  one  of  these  instruments, 
comprises  three  distinct  phases,  often  with  the  appearance  of  three  distinct  dis- 
turbances, between  each  of  which  the  instrument  comes  to  rest.  The  first  two 
phases  constitute  what  are  known  as  the  preliminary  tremors,  and  the  author 
adopts  the  view,  which  is  still  the  more  probable  one,  that  they  are  mass  waves 
propagated  through  the  Earth,  while  the  third  phase  is  due  to  surface  waves  propa- 
gated along  or  near  its  surface.  The  first  phase  is  pretty  generally  regarded  as 
representing  the  condensational  wave,  the  second  is  possibly  the  distortional  wave, 
but  the  third  is  the  great  problem  of  modem  seismology.  Five  years  ago  we  knew 
a  great  deal  about  these  third-phase  waves  ;  they  resembled  the  radiating  ripples 
on  a  pond,  and  we  calculated  their  length  and  height,  but  now  these  ideas  have 
been  cast  into  the  melting-pot,  and  the  new  ones  have  not  yet  been  moulded. 

It  is  unfortunate  that  the  book  was  completed  too  soon  to  make  use  of  Frot 
Horace  Lamb's  important  researches,  which  have  done  much  to  indicate  the 
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nature  of  the  wave-motion  to  be  looked  for,  and  regrettable  that  no  use  is  made  of 
the  records  of  the  very  ingeniously  devised  Yincentini  seismographs,  probably 
from  the  imperfect  publication  of  these  records,  which  has  led  to  the  important 
indications  they  yield  being  almost  entirely  overlooked  by  seismologists.  This 
is  no  place  to  enter  on  the  discussion  of  a  very  controverted  subject,  but  it 
is  permissible  to  suggest  that  too  little  attention  is  generally  paid  to  the  fact  that 
the  disturbance  recorded  by  a  seismograph  is  but  the  superficial  manifestation  of 
the  wave-motion,  which  has  travelled  through  the  rocks  below  the  surface.  The 
heterogeneous,  weathered,  and  fissured  rocks  of  the  outermost  layer  are  incapable 
of  transmitting  any  pure  form  of  wave-motion,  or,  indeed,  any  wave-motion  at  all 
for  more  than  a  short  distance,  and  the  movement  which  we  are  able  to  record 
must  have  travelled,  whether  along  a  more  or  less  direct  path  through  the  Earth 
or  round  its  surface,  in  the  more  compact  and  homogeneous  rocks  which  underlie  the 
outermost  layers,  then  been  transmitted  to  the  surface,  undergoing  more  or  less 
modification  on  its  way.  It  is,  consequently,  easy  to  attach  too  much  importance 
to  such  matters  as  amplitude  and  period,  for  these  vary  with  the  instrument 
employed  and  the  site  on  which  it  is  set  up.  If  the  desire  is  to  arrive  at  a  know- 
ledge of  the  character  of  the  wave-motion,  it  is  a  mistake  to  depend  too  much  on 
one  type  of  instrument  alone ;  if,  on  the  other  hand,  the  aim  is  to  investigate  the 
rate  of  transmission,  and  from  this  the  path  followed  by  the  earthquake  waves,  it 
is  important  to  have  a  widely  scattered  series  of  instruments  of  the  same  type  and 
similar  adjustment. 

In  this  connection  Major  Button  repeats  a  widely  spread  error,  in  giving  State 
aid  to  the  organization  of  earthquake  recording-stations,  which  has  arisen  under  the 
auspices  of  the  British  Association.  Some  of  our  colonies  and  possessions  have 
assisted  by  setting  up  and  maintaining  instruments  in  their  astronomical  observa- 
tories, and  the  same  has  been  done  in  England,  but  the  assistance  has  been  con- 
fined to  this,  and  there  has  been  no  Government  subsidy.  The  work  has  been 
helped  on  by  many  workers,  the  funds  provided  by  private  generosity  and  grants 
from  the  Koyal  Society  and  the  British  Association,  but  the  initiative  and  organiza- 
tion have  been  entirely  the  work  of  Prof.  Milne,  and,  comparing  what  has  been 
done  in  these  circumstances  with  the  results  of  State-endowed  services  in  other 
countries,  one  is  reminded  of  the  historic  conversation  between  Dr.  Adams  and 
Dr.  Johnson,  who  considered  that  a  task  which  had  taken  the  French  Academy 
forty  years  was  not  beyond  the  power  of  an  Englishman  to  accomplish  in  three. 
So  far,  indeed,  is  our  Government  from  assisting  the  work,  that  it  is  understood  to 
be  not  unwilling  to  grant  assistance,  refused  in  its  own  country,  to  a  rival 
organization,  nominally  international,  but  established  in  a  province  and  a  city 
which  renders  impossible  the  co-operation  of  the  most  intellectual  nation  in  Europe. 

R.  D.  0. 
COMMERCIAL  OEOORAPHY. 
Herbertson's  Commercial  Geography. 

*  Chambers's  Commercial  Geography  of  tlie  World.'     By  A.  J.  Herbertsoii. 
liOudou  :  W.  &  R.  Chambers.    1905.    Price  '>«.  6d. 

The  first  part  of  this  volume  is  another  edition  of  the  author's  *  Geography  of  the 
British  Isles,'  published  five  years  ago ;  the  second  part  covers  the  rest  of  the 
world,  and  the  two  are  linked  together  by  some  chapters  on  general  economic 
geography.  The  interest  of  the  second  part  lies  maialy  in  the  plan.  It  is  a 
protest  against  the  method  of  the  ordinary  text-books,  which  take  as  a  basis 
political  areas  and  provide  lists  of  unconnected  facts  to  tax  the  memory  of  the 
reader.  Here  he  finds  himself  carried  rapidly  from  Sooth  Africa  to  South  America, 
from  Siam  to  Mexico,  in  an  unconventional  survey  of  regions.    In  the  main,  the 
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British  Empire  can  be  studied  as  a  separate  unit,  bat  it  is  better  to  treat  it  com* 
paiativoljf  by  keeping  closely  to  the  order  of  the  text,  which  is  based  on  similarity 
of  physical  conditions.  In  dealing  with  the  great  areas  of  the  northern  hemi- 
sphere, the  author  founds  his  classification  rather  on  the  yarious  stsges  of  economic 
advancement,  and  works  from  the  lower  to  the  higher — from  Eastern  Asia,  through 
Russia  and  Europe,  to  the  United  States.  The  contrast  to  the  usual  arrangement 
is  striking,  and  to  those  accustomed  to  the  conventional  system  may  present  some 
difficulty.  Intelligence  is  required  of  them  rather  than  memory — a  result  greatly 
to  be  desired.  But  the  book  is  more  likely  to  be  useful  to  the  young  student  who 
has  the  advantage  of  competent  guidance  than  to  the  unaided  reader.  Various 
tables  of  statistics  are  included  in  the  volume,  though  the  author  is  careful  to 
state  that  they  are  merely  for  illustration,  and  designed  to  induce  the  habit  of 
dealing  with  such  figures  in  the  light  of  geographical  principles.  The  right  way 
of  using  these,  and  other  detailed  facts,  is  to  explain  and  understand ;  the  wrong 

way  is  to  commit  them  to  memory. 

A.  J.  S. 

GENERAL. 

The  British  Empirk. 

'Colonics  and  Colonial  Federations.*    By  E.  J.  Payne.    London :  Macmillan.    1904. 

Price  3».  Gd. 

This  little  book  is  a  valuable  addition  to  the  Kaglish  Citizen  Series  and  to  the 
general  literature  dealing  with  the  colonies.  In  spite  of  the  limited  space  at  his 
command,  the  author  (whose  sad  death  is  to  be  deplored)  has  succeeded  in  giving 
a  vivid  and  stimulating  picture  of  the  past  history  and  present  condition  of  the 
empire.  By  grouping  the  facts  in  four  sections — geographical,  historical,  economic 
and  political — he  has  avoided  many  of  the  difficulties  involved  in  chronological 
narrative  and  the  dulness  inseparable  from  a  mere  summary  of  unconnected  details. 
The  aim  of  the  whole  book  is  to  attain  unity  of  view,  a  unity  founded  largely  on 
geographical  conceptions.  We  start  with  the  British  people,  in  contact  with 
certain  physical  facts ;  we  add,  as  the  motive  power  of  expansion,  hostile  pressure 
from  without,  and  the  result  is  the  Empire  in  its  present  shape.  Essentially,  it 
is  a  chain  of  communications,  with  a  definite  relation  to  the  great  trade  routes  of 
the  world,  and  to  the  commercial  and  strategic  necessities  of  a  maritime  nation.  In 
the  light  of  this  central  idea,  the  forging  of  the  different  links  in  the  chain  is  traced  ; 
the  result  appears  as  the  inevitable  consequence  of  the  policy  of  many  generations 
of  workers,  each  occupied  with  the  needs  of  the  moment  rather  than  with  plans 
for  a  distant  future.  This  conception  may,  at  times,  be  unduly  pressed,  but  the 
resulting  picture  has  a  force  and  unity  which  no  mere  narrative  could  give.  The 
empire  is  more  than  a  chain  of  commercial  stations,  important  as  these  are ;  it 
includes  areas  of  a  marked  continental  character.  Certain  links  in  the  chain  have 
provided  new  points  of  departure  for  the  extension  of  colonization  and  the  growth 
of  great  communities  with  a  history  and  development  peculiar  to  themselves. 

None  the  less,  Canada,  Australasia,  and  South  Africa,  equally  with  Gibraltar 
and  Malta,  have  strategic  and  commercial  aspects  vital  to  the  whole  system.  To 
refuse  recognition  to  this  fact  is  to  deny  the  significance  of  four  centuries  of  history, 
and  to  be  blind  to  the  present  teachings  of  geography. 

On  the  economic  side,  the  diversity  of  the  products  and  physical  conditions 
of  the  Empire  is  a  bar  to  clear  description ;  but  a  not  unsuccessful  attempt  is  made 
to  introduce  a  certain  order  and  unity,  by  a  classification  of  regions,  based  on  the 
type  of  civilization  of  their  inhabitants  and  the  relation  of  their  products  to  the 
future  needs  of  the  world.    In  the  economic  and  historical  sections  alike,  the  idea 
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of  geographical  necessity  dominates  the  methods  and  views  of  the  author,  and  is  in 
part  responsible  for  some  strongly  expressed  opinions  as  to  past  events  and  current 
problems.  The  controversial  character  of  such  opinions  in  no  way  detracts  from 
their  value,  as  caUing  attention  to  an  aspect  cf  the  colonial  problem  which  is 
often  neglected  in  current  discussions. 

A.  J.  S. 


THE  MONTHLY  RECORD. 
htbopi. 

Bremen*!  Crommeroial  Importanoe.~A  lecture  delivered  by  Dr.  F.  Tetens  to 
the  Verein,/ur  Staatswis$,  Forthildung^  on  its  visit  to  Bremen  on  November  21  last, 
and  printed  in  the  Deutsche  Geographische  Blatter  (Bd.  27,  Heft  3-4),  takes  stock 
of  Bremen's  commercial  importance,  and  shows  how  dominant  is  the  part  played  in 
its  development  by  physical  geography.  The  text  is  illustrated  by  graphic  tables 
telling  their  tale  at  a  glance.  The  smallest  of  the  free  states  of  Germany,  Bremen 
is  yet  in  population  ahead  of  ten  others.  Again,  although  its  port  ranks  second  in 
the  German  Empire,  it  is  yet  at  a  long  interval  from  Hamburg,  which  boasts  of 
much  more  than  three  times  the  trade  of  Bremen.  The  difficulties  with  which  the 
trade  of  Bremen  has  to  contend  include  the  following:  (1)  The  immediate  environ- 
ment is  poor,  without  large  industries  and  cities.  (2)  It  has  at  great  outlay  to 
maintain  its  sea  communication  np  to  the  requirements  of  the  increasing  magnitude 
of  ships.  From  1888  to  1895  it  had,  among  other  expensive  items,  to  deepen  its 
waterway  to  the  sea  to  the  depth  of  50  feet,  while  the  State  debt  of  180,0(X),O0Om. 
is  due  mostly  to  harbour  improvement  works.  (3)  The  sea  trade  of  Bremen  State 
is  divided  between  Bremen  and  Bremerhaven,  the  larger  half  falling  to  the  latter. 
(4)  Whereas  Hamburg  has  for  centuries  been  the  place  of  transhipment  between 
the  sea  and  the  Elbe,  and  therefore,  in  one  respect,  Austria-Hungary's  most 
important  seaport,  the  region  tributary  to  the  Weser  inland  is  now  restricted  on 
every  hand :  on  the  west  by  the  Rhine  and  the  Dortmund -Ems  caral,  which  is 
about  to  be  strengthened  by  Improved  connection  with  the  Rhine ;  on  the  south 
by  the  Rhine  region,  especiidly  by  the  basin  of  the  Main.  Then  from  Bremen  to 
MUnden,  in  Hanover,  is  but  228  miles,  and  navigable  for  only  350-  (metric)  ton 
ships.  The  Elbe,  on  the  other  hand,  is  navigable  602  miles.  The  Maas  is  another 
rival  of  the  Weser.  Bremen's  main  importance,  therefore,  is  as  a  5ea  harbour.  Of 
the  total  sea  tonnage  of  Grermany,  Bremen  owned,  in  1880,  26*4  per  cent. ;  in  1903, 
28*3.  The  growth  of  its  cotton  import  is  remarkable.  In  1889-90  it  amounted 
to  but  500,000  bales,  sgainst  2,800,000  imported  by  Liverpool ;  in  1902-3  it  reached 
1,650,000,  against  LiverpooPs  import  of  a  little  over  2,000,000  bales.  The  inland 
shipping  trade  of  Bremen,  on  the  other  hand,  is  incomparably  smaller  than  that  of 
Hamburg,  nor  does  it  bear  comparison  with  that  of  the  Rhine  ports,  Duisburg, 
Ruhort,  and  Mannheim.  Hamburg's  export  by  river  alone  exceeds  the  total  export 
of  Bremen  by  sea,  river,  and  land. 

Bepme  of  the  TheilS. — ^The  hydrographic  division  of  the  Hungarian 
Hydraulic  Works  Direction  at  Budapest  has  made  a  thorough  investigation  of 
the  regime  of  the  Theiss.  From  a  summary  of  the  results  made  by  Edmund 
von  BogoUnfy,  we  extract  the  following  :  From  the  inundations,  for  which,  more 
than  any  other,  this  specifically  Hungarian  tributary  of  the  Danube  is  noted, 
it  might  readily  be  inferred  that  its  bed  was  shallow.  In  reality,  however,  its  bed 
from  source  to  month  is  cut  deep  into  the  surface  of  the  land,  and  most  of  the 
year  the  river  is  confined  strictly  within  its  low  narrow  water-channel.    By  the 
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middle  of  October  the  water  is  at  its  lowest.  The  discharge  then  amounts  in 
the  upper  course  to  1400-2300  cubic  feet  per  second ;  in  the  middle  course  (Tokay- 
Ssolnok)  to  3600-4100  cubic  feet;  and  in  the  lower  course  (at  Szegedin)  to 
7000  cubic  feet.  Of  the  last  half-century,  1863  was  in  this  quarter  the  driest  year. 
Yet  in  recent  times  a  lower  minimum  tban  was  reached  that  year  has  been  several 
times  observed,  whence  it  is  to  be  concluded  that  the  bed  of  the  river  has  since 
been  deepened.  This  deepening  is  due  to  the  regulation  works  of  the  river ;  the 
shortening,  by  a  third,  of  the  natural  course  of  the  river  by  means  of  cuts ;  and 
the  embankment  of  the  area  of  inundation.  If  the  bed  throughout  the  entire 
length  of  the  river  is  filled  to  the  brim,  then  approximately  half  the  maximum 
hig^-water  supply  is  discharged,  a  circumstance  which  in  its  turn  reacts  on 
the  deepening  of  the  bed.  Such  maxima  occur  in  spring  (March  and  April),  in 
summer  (June),  and  in  autumn  (October  and  November).  It  is  seldom  that,  as  in 
1876,  all  occur  in  one  year.  But  equally  seldom  is  it  for  a  year  to. pass  without 
high-water  level  being  once  attained.  It  is  only  on  the  upper  course  that  all  three 
make  themselves  felt ;  on  the  middle  course  only  the  first  two ;  on  the  lower 
course  only  the  spring  maximum.  During  high  water  the  river  has  a  discharge  of 
81,000  cubic  feet  per  second  in  its  upper  course ;  150,000  cubic  feet  in  its  middle 
course ;  and  120,000  cubic  feet  in  the  lower  course.  It  is  in  the  middle  course, 
therefore,  t.e.  near  Tokay,  that  the  high-water  volume  attains  its  maximum.  The 
high-water  marks  are  in  places  3  feet  8  inches  to  7  feet  3  inches  higher  than 
formerly,  a  fiftct  to  be  accounted  for  by  the  effect  of  the  embankment.  At  the 
same  time,  while  the  duration  of  the  inundations  has  diminished,  the  velocity 
of  discharge  has  increased.  The  fact  that  the  ground  is  mostly  impermeable, 
together  with  the  steepness  of  the  fall,  is  the  primary  cause  of  this  velocity.  In 
the  upper  course  the  fall  amounts  to  5170  feet  in  164  miles,  or  1 :  161 ;  in  the 
middle  and  lower  course?,  on  the  other  hand,  to  only  108  feet  in  431  miles,  or 
1 :  21,000.  There  are  places  where  the  fall  sinks  to  as  low  as  1 :  100,000.  It 
if,  therefore,  only  in  its  upper  course  that  at  high  water  the  Theiss  has  the  character 
of  a  torrent.  In  its  middle  and  lower  courses  it  must  be  classed  at  all  stages  as  a 
quietly  flowing  stream.  The  heavy  boulders  are  accordingly  dropped  at  the  foot  of 
the  mountains.  From  the  beginning  the  Theiss  has  transported  fine  sand  and  mud 
into  the  Hungarian  plain,  and  so  laid  the  foundation  for  the  celebrated  fertility 
of  the  latter. 

Banks  on  the  Coast  of  the  Vorth  Sea.— A  barrier  of  islets  lies  off  the  coast 

of  the  North  sea  from  Blaavandshuk  in  Jutland  to  Texel  in  Holland,  and  among 
them  lie  a  large  number  of  banks  which  are  exposed  at  ebb  tide.  Dr.  Eug.  Warm* 
ing  has  devoted  con^derable  attention  to  the  fauna  of  these  voder,  as  they  are 
called.  The  outer  zone  of  the  sandy  vade  he  names  the  Arenicola  zone,  after  the 
worm  Arenicola  marina^  which  is  extremely  common.  This  organism  never 
leaves  its  horseshoe-shaped  dwelling,  and  probably  does  not  assist  in  consolidating 
the  mud.  Its  zone  merges  into  one  characterized  by  the  presence  of  an  amphipod 
{Corophium  grompes\  which 'plasters  the  walls  of  its  holes  with  its  excrements. 
Algas  also  assist  in  increasing  the  depth  of  the  layer  of  mud  and  preparing  it  for  a 
higher  order  of  vegetation.  On  the  clayey  vader  plants  are  the  chief  agents  in 
transforming  the  ground  into  saline  meadows.  Of  animal  forms,  gasteropods  are 
the  most  important.  Scratching  the  surface  of  sandy  plains  covered  with  water 
during  storms,  Dr.  Warming  found  a  network  of  Phycochromaceas  3  to  5  mm. 
in  thickness.  Diatomacea  were  also  represented  by  a  large  number  of  species. 
These  and  many  other  specimens  of  animal  and  vegetable  life  are  fully  described  by 
Dr.  Wesenberg-Lund  and  Herre    strup. 

Cnrrents  in  the  Kattegat— In  <  Om  Ytstrom  och  Bottenstrom  i  Kattegatt 
No.  III.— March,  1905.]  z 
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af  A.  W.  Cronander/  a  nuinber  of  the  Froeeedingi  of  the  Swedish  Academy  of 
Science,  Messrs.  Pettersson  and  Arrhenius  deal  with  the  theory  of  Prof.  Cronander, 
put  forth  in  his '  On  the  Laws  of  Movement  of  Sea-currents  and  Rivera^*  that  the 
wind  is  one  of  the  most  important  causes  of  currents.  From  long  series  of  ohserra- 
tions  made  at  the  Fladen  lightship,  the  authors  show  that  the  maadmum  Telocity 
is  not  always  at  the  surface — the  mean,  indeed,  for  the  stream  entering  the  Kattegat 
is  greatest  for  a  depth  of  5  metres — and  the  velocity  does  not  decrease  towards  the 
bottom  with  anything  like  the  rapidity  demanded  by  the  ZSppritz  formula,  even  if 
the  wind  be  supposed  to  blow  in  the  same  direction  fcnr  thirty  days.  The  observa- 
tions bear  a  close  resemblance  in  character  to  a  series  recorded  for  the  Motala  river 
near  Norrkdping,  and  the  current  in  the  Kattegat,  which  as  a  rule  extends  to  the 
bottom  of  the  channel,  is  probably  due  to  the  same  cause,  namely,  difference  of 
level,  the  water  being  higher  in  the  North  sea  or  Baltic  according  as  the  water 
flows  inwards  ot  outwards.  Double  currents — a  surface  current  and  a  bottom 
current  in  the  opposite  direction — are  less  frequent  in  the  Kattegat  than  In  the 
Great  Belt,  and  are  very  rare  in  the  shallower  parts  of  the  Sound.  Other  series  of 
observations  are  adduced  to  prove  that  the  theory  that  the  salt  bottom  layer  in 
the  Kattegat  is  an  under  counter-current  produced  by  the  outflowing  surface 
current  is  incorrect,  for  the  fresher  and  Salter  waters  move  in  general  in  the  same 
direction.  The  presence  of  a  Salter  bottom  layer  in  the  depths  of  the  Baltic  may 
be  explained  by  the  greater  velocity  of  the  inflowing  current,  especially  at  depths 
of  10  and  15  metres.  As  regards  the  damming  up  of  the  water  by  the  wind, 
Messrs.  Pettersson  and  Arrhenius  hold  that  the  effect  is  confined  to  the  surface 
water,  and  can  make  itself  felt  to  any  considerable  depth  only  when  the  wind 
Uows  from  the  same  quarter  for  an  unusually  long  period.  Atmospheric  pressure, 
on  the  other  hand,  affects  all  the  layers  of  water  to  the  bottom. 

Currents  of  the  Straits  of  Messina.— Prof.  G.  Platania  treats  of  the  currento 

of  these  straits  in  connection  with  interraptioos  in  telegraphic  communication. 
{Rivista  Maritima,  August — September,  1904.)  He  holds  that  in  many  cases  in 
which  damage  to  cables  has  been  attributed  to  earthquakes,  the  real  cause  has  been 
friction  produced  by  currents,  and  points  out  that  an  investigation  of  these 
injuries,  their  time  of  occurrence,  etc.,  would  yield  valuable  information  regard- 
ing currents  all  over  the  world.  In  support  of  his  conclusions,  he  shows  that  the 
broken  cables  generally  show  signs  of  friction,  and  that  interruptions  have  been 
more  frequent  in  the  Straits  of  Messina  at  the  lunar  syzygies  than  in  quadra- 
ture, and  have  been  less  frequent  since  the  cables  were  moved  to  the  north  of 
the  straits  than  when  they  were  at  the  narrowest  point.  The  submarine 
current  runs  in  the  same  direction  as  the  sur£EU3e  current,  and  with  it  changes 
its  direction  every  six  hours.  The  contours  of  the  coast  and  the  bed  of  the  sea 
render  the  movements  more  complicated,  producing  lateral  induction  and  vertical 
currents.  Atmospheric  pressure  and  winds  may  also  exaggerate  the  difference  of 
level  and  prolong  the  duration  of  the  surface  currents  in  one  direction,  giving  rise 
to  compensation  currents.  A  systematic  course  of  experiments  on  the  currents  of 
the  strait,  with  records  of  temperature  and  salinity  determinatious  would  be  of 
great  scientific  value. 

Cartography  of  the  Balkan  Feninsnla.— Dr.  Dragntin  Derek,  of  Belgrade, 
is  about  to  compile  a  new  general  map,  in  twelve  sheets,  of  Old  Servia  and  Mace- 
donia, making  use,  for  the  purpose,  of  all  the  topographic  materials  collected  in 
the  last  decade,  more  particularly  by  Jovan  Cvijiu  and  his  disciples,  Jankovio  and 
others.  It  is  to  be  engraved,  photographed,  and  printed  in  Berlin.  The  basis 
of  the  work  will  be  the  well-known  general  map  of  Middle  Europe,  on  the  scale  of 
1 :  200,000,  compiled  by  the  Military  Geographical  Institute  in  Vienna,  only  it  will 


THK  MONTHLY  BIOQBD.  827 

be  raduoed  to  the  scale  of  1 :  250,000.  Like  thiF,  tlie  separate  sheets  will  fonn 
tmpeiiams  of  a  polyhedrical  projection,  bat,  on  the  other  hand,  will  ooont  their 
maridiana  from  Greenwich.  The  conthem  sheets  especially  will  present  new 
material  as  regards  configuration,  e^.  of  the  Peristeri  mountain,  and  in  the  neighbour- 
hood of  SalonikL  The  vertical  configuration  of  the  land  will  be  represented  by 
oontour-lines  100  metres  apart,  and  rendered  further  apparent  to  the  eye  by  the  aid 
cf  li^t  hachnring  with  oblique  illumination.  The  map  will  show  much  that  is  new 
in  respect  of  the  distribution  of  settlements,  and  of  nomenclature.  The  large 
I^aees  in  a  division  as  small  as  that  of  the  circle  will,  for  the  first  time,  find 
cartographic  recognition  in  the  new  map.  The  orthography  of  the  names  (which 
will  be  in  Cyrillic  character)  will  throughout  be  determined  by  the  prontmdation 
of  the  local  Slavonic  races.  In  the  delimitation  of  the  vilayets  and  sandjaks,  the 
reconstruction  effected  in  Turkey  some  two  years  ago  will,  for  the  first  time,  be 
here  taken  into  account.  All  highways  and  roads  (even  down  to  footpaths),  post- 
offices,  and  telegraph  lines  will  find  a  place.  Places,  moreover,  in  which  there  are 
Servian  schools  will  be  noted  as  such.  The  work  is,  in  fact,  especially  iatended 
for  the  use  of  such  schoolp,  as  a  map  of  the  mother  country  (Himatskarte),  no 
less  than  as  a  military  map.  It  will  appear  in  the  course  of  the  present  year,  and 
will  be  published  by  a  union  of  young  Servian  geographers. 

ASIA. 

■r.  Hnntixigtoii's  Hew  Expedition.— Mr.  Ellsworth  Huntington  has  set 
out,  accompanied  by  Mr.  R.  L.  Barrett,  on  a  new  expedition  into  the  heart  of  Asia 
for  geographical  research.  The  travellers,  who  made  a  short  stay  in  England  en 
route  for  the  East,  give  the  following  sketch  of  their  proposed  plans.  The  expedi- 
tion, which  is  under  the  auspices  of  the  Association  of  American  Geographers,  is 
intended  to  take  two  and  a  half  ^  ears,  during  which  occasional  reports  of  progress  will 
be  sent  home.  It  is  hoped  to  study  the  physical  geography  (iocluding  the  conditions 
prevailing  during  the  glacial  epoch)  of  the  Tarim  basin,  with  its  bdrder  of  mountains, 
the  Lob  Nor  and  Tsaidam  regions.  Special  attention  will  also  be  devoted  to  the 
relation  of  the  physical  features  to  the  life  of  the  region,  especially  the  human  life 
and  history.  The  route  chosen  is  that  through  Kashmir  to  Khotan,  whence  a 
tour  will  be  made  round  the  borders  of  the  Tarim  basin  via  Kashgar  and  the 
Turfan  depression  to  Lob  Nor,  the  homeward  journey  being  probably  made  by 
way  of  Tsaidam,  Eoko  Nor,  and  China. 

Tha  Fopnlation  of  China.— Mr.  W.  W.  Bockhill  has  made  an  inquiry  into 
the  probable  population  of  China,  both  at  various  periods  in  the  past,  as  deducible 
from  Chinese  records,  and  at  the  present  day.  The  paper,  which  appeared  in  the 
Smithsonian  Miscdlaneoue  Collections  (Quart.  Issue,  47i  Part  3),  has  also  been 
issued  as  a  reprint  (Washington,  December,  19C4).  In  the  first  section  the  author 
discusses  the  bases  of  Chinese  estimates  of  population,  the  number  of  individuals 
included  in  a  household,  and  so  on.  From  a  consideration  of  the  comparative  care 
with  which  various  censuses  were  taken,  and  the  special  causes  operating  as  a 
check  or  otherwise,  he  finds  that  both  in  the  middle  of  the  eighth  and  the  end  of 
the  eleventh  century  the  population  was  not  much  more  than  60,000^000,  at  the 
end  of  the  thirteenth  not  much  in  excess  of  75,000,000,  and  that  during  the 
fifteenth  and  sixteenth  centuries  it  increased  very  slowly.  In  1651,  during  the 
troublous  times  which  accompanied  the  establishment  of  Manchu  supremacy,  it  is 
placed  as  low  as  about  55,000,000,  while  in  1741,  the  census  of  which  year  is 
thought  by  Mr.  Bockhill  to  have  more  closely  approximated  to  the  truth  than  any 
subsequent  ones,  it  was  retnrned  at  143,000,000 — a  figure  probably  in  excess  of  the 
reality.    From  this  time  onwards  the  official  figures  show  the  wildest  fluctuatioup, 
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and  from  a  careful  oomuderAtion  of  causes  tending  in  favoar  of,  or  against^  a 
rapid  increase  of  population  in  this  period,  especially  tlie  enormous  number  of 
deaths  occasioned  by  droughts  and  other  natural  calamities,  as  well  as  by  wars  and 
rebellions,  Mr.  Rockhill  thinks  that  the  high  official  estimates  are  far  in  excess  of 
the  truth,  pointing  out  that»  in  spite  of  the  many  unfavourable  conditions,  Chinese 
enumerations  would  have  us  believe  the  increase  to  be  more  rapid  than  in  the 
most  fiftvoured  countries  of  the  world.  In  this  he  agrees  with  the  late  Mr.  Gulbome 
Bsber,  whose  views,  however,  are  not  alluded  to  in  the  paper.  In  1842  the  popu- 
lation was  probably  about  250,000,000,  a  figure  which  cannot  be  greatly  exceeded 
at  the  present  day ;  in  fact^  Mr.  Rockhill  is  inclined  to  place  it  considerably  under 
270,000,000.  To  the  question  whether  the  country  is  over-populated,  he  answers 
in  the  negative,  and  even  holds  that  much  of  it  is  capable  of  supporting  a  greatly 
increased  population,  quoting  in  confirmation  of  this  an  opinion  of  Mr.  F.  S.  A. 
Bourne. 

AFBZOA. 

The  Bed  of  Lake  Bnkwa  again  flUed.—It  will  be  remembered  that 
travellers  who  ^visited  Lake  Bukwa  during  the  nineties  all  reported  a  great 
shrinkage  in  the  size  of  the  lake,  which  even  in  the  height  of  the  rainy 
season  did  not  appear  to  cover  nearly  the  whole  of  its  former  bed.  From  a 
note  in  a  recent  number  of  Olobus  (vol.  87,  No.  5,  p.  84),  it  appears  that  the 
water-level  has  lately  risen  so  as  to  once  more  fill  the  whole  area.  According  to 
statements  of  Gaptain  von  Wangenheim,  chief  of  the  Bezirk  of  Bismarckburg, 
and  of  the  missionaries  Dromauz  and  Hamberger,  the  rise  in  the  waters  occurred 
in  1903-4,  and  the  lake  now  once  more  bathes  the  site  of  Dr.  Eayser's  grave 
(near  the  north  end  of  the  depression).  It  would  be  possible  to  travel  by  boat 
from  the  mission  station  some  10  miles  south  of  this  spot  to  that  on  the  Soogwe,  a 
distance  of  nearly  100  miles.  It  is  hardly  to  be  supposed  that  this  state  of  things 
will  be  permanently  maintained,  but  the  facts  quoted  show  that  caution  is  needed 
in  forming  the  conclusion,  from  isolated  data,  that  a  rapid  and  progressive  desicca- 
tion of  Central  Africa  is  now  taking  place,  many  instances  of  fluctuations  of  water- 
level  being  probably  due  to  periodic  variations  of  rainfall.  It  would  be  of  interest 
to  obtain  information  regarding  recent  changes  of  level  in  the  other  great  African 
lakes. 

AXSBIOA. 

Altitudes  in  the  Canadian  Bookies.— Mr.  A.  0.  Wheeler  has  lately,  while 

conducting  a  topographical  survey  of  the  Selkirk  range  for  the  Canadian  Govern- 
ment, experimented  on  the  photographic  determination  of  the  altitude  of  four  of  the 
great  peaks  visible  from  commanding  view  points  in  that  range,  viz.  Mounts  Columbia, 
Bryce,  Lyell,  and  Forbes,  and  he  gives  the  results  in  Appulachia  for  November,  1904. 
In  order  to  test  the  reliability  of  the  method  for  the  computation  of  altitudes  at  so 
great  distances  (45  to  60  miles),  that  of  Chancellor  peak,  which  had  already  been 
fixed  trigonometrically  at  10,780  feet,  was  first  determined,  the  mean  obtained 
from  four  different  views  being  10,751  feet,  or  only  29  feet  less  than  the  previously 
obtained  result ;  the  range  of  the  four  results  being  only  44  feet.  la  the  case  of 
the  four  other  peaks,  the  range  was  much  greater — from  235  to  355  feet — the 
reason  being  the  much  greater  obliquity  of  the  lines  of  sight.  The  mean  values 
obUdned  were  as  follows :  Mount  Coliunbis,  12,740  feet ;  Mount  Bryce,  11,686  feet ; 
Mount  LyeU,  11,463  feet ;  Mount  Forbes,  12,075  feet.  These  figures  confirm  the 
general  accuracy  of  the  heights  given  by  Prof.  Collie  (Journal,  May,  1903). 

Pro£  Davis  on  Olaeial  Erosion  in  Colorado.— We  last  month  allnded  to 

a  paper  by  Prof.  B.  S.  Tarr  on  certain  valleys  in  Central  New  York,  the  features 
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of  wblch  seemed,  in  his  opinion,  to  supply  strong  arguments  against  the  glacial 
erorion  theory.    The  opposite  yiew  is  once  more  vigorously  championed  by  Prof. 
W.  M.  Davis  in  a  paper  in  Appalaehia  (Boston,  November,  1904),  in  which  he 
deaoribes  his  observations  during  a  visit,  last  July,  to  that  portion  of  the  Sawatch 
range  which  dridns  into  Twin  lakes  and  thence  into  the  Arkansas.    The  range  has 
many  summits  over  14,000  feet  high,  the  culminating  point  being  Mount  Elbert, 
whose  domed  summit  reaches  14,436  feet.    Daring  the  time  spent  on  the  southern 
slopes  of  this  moontain  and  in  the  valley  of  Lake  Creek,  excellent  local  and  general 
views  were  obtidned  of  much  of  the  area  once  occupied  by  the  trunk  and  branch 
glaciers  of  the  Twin  lakes  system,  the  broadly  U-shaped  trough  of  Lake  Creek 
having  been  the  channel  once  occupied  by  the  trunk  glacier.    Prof.  Davis'  observa- 
doD8  have  but  confirmed  him  in  his  well-known  views  as  to  the  power  of  an  ioe- 
stream  to  deepen  its  valley,  though  it  can  hardly  be  supposed  that  they  would 
seem  equally  convincing  to  a  champion  of  the  opposite  view.    As  be  himself  points 
out,  his  case  rests,  not  on  any  immediate  proof  of  the  efficiency  of  glacial  erosion, 
but  on  the  accordance  of  the  consequences  of  the  purely  hypothetical  supposition 
that  glaciers  do  erode,  with  the  facts  of  observation  in  glaciated  mountain  districts. 
It  is  hardly  to  be  contested,  even  by  the  opponents  of  the  theory,  that  the  facts 
obeerved  are  consistent  with  great  erosive  action  on  the  part  of  ice,  could  such  be 
proved  to  be  a  reality.    But  it  is  surely  permissible  to  postpone  a  definite  con- 
clusion until  it  has  been  shown  that  no  other  agency  could  possibly  be  responsible 
for  those  facts.    Prof.  Davis,  of  course,  points  to  the  existeoce  of  hanging  valleys 
— a  typical  example  of  which  was  observed  by  him — in  support  of  his  views,  and 
he  dismisses  as  alike  insufficient  the  explanation  put  forward  by  M.  Eilian,  of 
G-renoble,  that  they  are  due  to  the  protective  action  of  the  branch  glacier ;  that  ot 
Mr.  Garwood,  who  attributes  the  existing  facts  to  a  supposed  tilting  of  the  district ; 
and  that  of  Heine,  who  calls  in  the  greater  erosive  power  of  the  main  than  of  the 
side  stream.    May  it  not  be,  however,  that,  in  some  cases  at  least,  the  discordance 
of  the  two  valleys  may  be  due  to  the  protective  action  of  the  ice,  not  in  the  branch, 
but  in  the  main  valley  ?    For  it  is  conceivable  that  the  side  valleys  may,  under 
special  climatic  conditions,  be  progressing  towards  maturity,  while  the  ice  still 
remains  in  the  main  valley  and  protects  the  lower  portions  of  its  flanks ;  the  upper 
surfiice  of  the  ice  thus  determining,  for  a  time  at  least,  the  base-level  of  the  branch 
valley.    Prof.  Davis  also  points  out  that  the  Sawatch  range  repeats  the  features  of 
other  glaciated  ranges  in  the  forms  of  its  sharpened  peaks  and  crests,  which  confirm 
the  view  of  Richter  that  the  sharpness  of  various  alpine  dents,  aiguilles,  and  Homer 
is  the  result  of  the  encroachment  of  glacial  cirques  upon  formerly  dome-like  moun- 
tains.    He  suggests  that  the  frequent  occurrence  of  summits  about  14,000  feet  in 
height  in  the  Rocky  mountains  may  be  due  to  the  destruction  of  loftier  mountains 
by  cirque  encroachment.    Does  not  this,  however,  involve  the  (no  doubt  quite 
legitimate)  supposition  of  a  conservative  action  on  the  part  of  the  glaciers  when  a 
certain  level,  determined  by  climatic  control,  is  reached  ? 

Boolamatioil  in  the  Arid  Region. — The  Reclamation  Act,  passed  on  June  17, 
1902,  has  been  followed  by  a  striking  amount  of  activity  in  the  direction  of 
surveys  and  projects  for  the  irrigation  of  lands  at  present  desert  for  want  of  water 
A  large  amount  of  interesting  information  on  the  subject  is  contained  in  *'  Water- 
Supply  and  Irrigation  Paper,"  No.  93,  of  the  U.S.  Oeological  Survey  (Washington, 
1904),  being  a  report  on  the  Proceedings  of  the  first  Conference  of  Engineers  of 
the  reclamation  service,  held  in  Utah  in  September,  1903.  Some  of  the  most 
striking  statements  concerning  the  possibilities  in  the  way  of  reclamation  refer  to 
the  state  of  Idaho,  whose  agricultural  development  depends  in  large  measure  on 
the  development  of  irrigation,  the  reclaimable  area  being  at  the  same  time  larger 
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than  in  any  other  state  in  the  arid  belt.  About  65  per  cent  of  the  surface,  or  35 
million  acres,  is  arid,  and  of  this  arid  area  the  greater  part  lies  within  the  basin  of  the 
Snake  river,  which  must  be  drawn  upon  for  any  supply  which  may  make  reclama- 
tion possible  in  this  region.  It  has  cut  its  channel  through  the  great  sheet  of  laya  to 
a  depth,  in  places,  of  nearly  1000  feet.  Thousands  of  acres  have  a  fertile  sml  of 
great  depth,  and  could  easily  be  irrigated  if  water  were  brought  to  them ;  but  the 
magnitude  of  the  undertaking  necessitates  the  adoption  of  schemes  of  compre- 
hensive scope.  The  surveys  already  carried  out  show  the  entire  feasibility  of 
reclaiming  about  600,000  acres  of  desert  land,  while  the  total  area  within  the  state 
which  it  is  thought  practicable  to  irrigate  is  placed  at  three  million  acres.  In  Colo- 
rado too  energetic  steps  have  been  taken,  sites  for  storage  reservoirs  having  been 
surveyed  at  points  where  the  valleys  are  broken  and  not  suited  for  agriculture. 
Altogether  at  least  900,000  acres  are  capable  of  being  irrigated  by  this  great  river. 
The  amount  of  silt  carried  down  renders  the  problem  a  difficult,  but  probably 
not  an  insuperable  one.  A  special  project  of  much  interest  is  one  for  the  diversion 
of  a  portion  of  the  water  of  the  Gunnison,  through  a  tunnel  6  miles  in  length, 
into  the  Incompahgre,  the  valley  of  which  contains  some  150,000  acres  of  most 
fertile  land,  for  the  irrigation  of  which  the  Incompahgre  itself  is  quite  inadequate. 
This  has  necessitated  the  first  precise  survey  of  the  grand  cafion  of  the  Gunnison, 
partly  traversed  by  the  Denver  and  Rio  Grande  railway,  but  of  which  the  deepest 
part  is  in  a  country  unknown  to  any  except  hunters,  range  riders,  and  exploring 
engineers.  The  survey  has  been  carried  out  since  1900  amid  great  difficulties,  but 
the  result  is  a  valuable  addition  to  geographical  knowledge.  The  river  is  confined 
to  a  channel  never  more  than  3C0  feet  wide  from  one  vertical  wall  to  the  other, 
and  falls  800  feet  in  4  miles.  The  bottom  of  the  main  cation  is  accessible  at 
intervals,  but  the  river  can  only  be  crossed  at  low  water.  At  the  proposed  dam 
site  it  runs  through  a  narrow  cut  only  40  feet  wide. 

Hegroea  in  the  United  States.— According  to  Bulletin  8  of  the  U.S.  Census 
Bureau,  the  negroes  in  the  U.S.  (including  Alaska  and  Hawaii)  numbered,  in  1900, 
0}  millionp,  a  larger  number  probably  than  is  to  be  found  in  any  other  country 
outside  of  Africa.  The  dark  shade  of  population  deepens  from  north  to  south, 
nine-tenths  of  the  total  negro  population  falling  to  the  south  states,  five-eighths 
to  the  lower  Mississippi  alluvial  region,  while  in  Issaquena  Co.,  Mississippi,  there 
are  fifteen  negroes  to  each  white.  The  centre  of  negro  population,  which  in  1790 
was  in  Dinwiddle  Co.,  Ya.,  has  now  shifted  to  Dekalb  City,  Alabama.  More  than 
half  the  negro  population  live  in  the  coastal  plain  east  of  the  Mississippi  and  in  the 
Piedmont  region.  Whereas  in  the  north  and  west,  negroes  constitute  about  one- 
fortieth  of  the  city  and  one-ninetieth  of  the  country  population,  they  constitute 
in  the  south  one-third  of  the  population,  city  and  country  included.  In  each 
decade  between  1800  and  1840,  negroes  increased  more  rapidly  than  whites,  but 
they  have  since  1840  been  increasing  less  rapidly.  On  the  other  hand,  in  thirty- 
eight  cities  of  the  United  States  (thirty-three  of  them  outside  the  southern  states), 
with  at  least  100,000  inhabitants,  the  negroes  increased,  between  1890  and  1900, 
by  38  per  cent.,  but  the  whites  only  by  32'7  per  cent.  In  the  rest  of  the  country 
the  negro  population  has  increased  only  16*6  per  cent.,  against  18*7  per  cent,  of 
increase  in  the  white  population.  Whereas  the  median  age  of  whites  is  23*4  years, 
that  of  negroes  is  only  19*4,  the  difference  being  connected  with  the  higher  birth  and 
death-rate  of  the  negroes.  As  regards  occupation,  bread-winners,  constituting  37 
per  cent,  of  the  total  white  population  and  34  per  cent,  of  the  southern  whites, 
make  up  45  per  cent,  of  the  total  negro  population.  Three-fourths  of  the  relatively 
high  percentage  of  negro  bread-winners  is  accounted  for  by  the  marked  prevalence 
of  female  negro  labour,  the  remainder  of  the  account  being  ascribable  to  the  fact 
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that  negro  boys  and  negroeB  over  fifty-five  years  of  age  are  more  generally  engaged 
in  liread-mnning  than  whites  of  oorrespcndiDg  ages.  Wbereas  70  per  cent,  of  male 
negro  workers  are  engaged  in  farming,  not  much  more  than  40  per  cent,  of  male 
white  workers  follow  that  calling.  Ontside  of  farming,  negroes  are  chiefiy  servants 
tnd  waiters.  Negro  clergymen  In  1900  numbered  15,528,  an  increase  of  27*7  per 
cent,  on  the  ntmiber  in  1890. 

AirSTBALASIA  AVS  PACITIO  I8IAVB8. 


SifOOTcry  of  Captain  Stnrf s  Diary. — ^The  interesting  discovery  of  the 
diary,  or  rather  of  a  portion  of  the  diary,  kept  by  Captain  Sturt  during  his  attempt 
to  reach  the  centre  of  Australia  in  1844--5,  was  made  last  year  in  South  Australia. 
The  Bev.  John  Blackett,  who  dcEcribes  the  circumstances  in  the  Proceedings  of  the 
R.G.S.  of  Australasia  (South  Australian  Branch),  vol.  1,  1904,  reci  ived  a  letter 
from  an  unknown  hand,  stating  that  the  diary  was  in  the  possession  of  the  writer, 
whose  father  had  been  gardener  to  the  explorer  during  his  residence  at  the  Grange. 
When  Captain  Sturt  kft  for  England,  the  diary  was  left  behind  as  rubbish,  but 
was  preserved  by  the  gardener's  wife.  It  is,  unfortunately,  not  complete,  several 
pages  being  missing  both  at  the  beginning  and  end  of  the  book,  but  it  contains  the 
daily  record  of  Sturt's  experiences  from  April  9  to  November  10, 1845.  It  is  thus 
of  interest  as  supplementing  the  account  published  in  Captain  Sturt's  book,  *  An 
Exprdition  into  Central  Australia,'  in  the  compilation  of  which  it  must  have  been 
nard.  The  diary,  some  extracts  of  which  are  printed  by  Mr.  Blackett,  has  been 
porchased  by  the  Public  Library  of  South  Australia. 

A  Doubtful  Island  in  the  Faoifio. — In  an  article  bearing  this  title  in  the 
National  Geographic  Magazine  (December,  1904),  Mr.  J.  D.  Hague  dbcusses  the 
poesible  existence  of  a  small  island  in  the  north-eastern  Pacific,  between  the  coast 
of  Mexico  and  Hawaii,  and  describes  the  various  searches  that  have  been  made  for 
such  an  island  in  this  locality.  It  might  seem  an  impossibility  that  one  could 
exist  without  having  long  ago  been  definitely  discovered,  but  it  is  pointed  out  that 
this  part  of  the  Pacific  (lying  between  16^  and  19°  N.,  132°  and  139°  W.)  is 
entirely  off  the  regular  track  of  ships.  Most  of  the  reports  of  the  existence  of  land 
in  this  region  came  from  whalers  in  the  early  part  of  the  nineteenth  century,  and 
among  the  expeditions  sent  in  search  of  the  supposed  islands  or  reefs  were  those  of 
Captain  Beechey  in  the  Blossom  (1827),  and  of  Sir  Edward  Belcher  with  the 
Sulphur  and  Starling  (1837).  The  former  passed  over  the  area  in  question  without 
seeing  any  of  the  usual  signs  of  land,  while  the  latter,  though  making  no  actual 
discovery,  saw  some  indications  (e.g,  the  presence  of  the  frigate  pelican,  etc.)  which 
led  him  to  think  that  some  of  the  reports  had  been  well  fonnded,  though  the 
position  might  have  been  wrongly  given.  In  1839,  the  JRelie/y  one  of  the  vessf  Is  of 
the  United  States  Exploring  Expedition  under  Wilkes,  took  this  route  in  the  hope 
of  settling  the  question,  but,  though  covering  more  than  15°  of  longitude  between 
15°  ard  17°  N.,  failed  to  make  any  discovery.  Some  faith  continued  to  be  placed 
in  the  old  reports  until,  in  1899,  the  Fish  Commission  steamer  AlhatrosSf  during  her 
cruise  with  the  scientific  party  under  Prof.  Agassiz,  traversed  the  doubtful  region 
without  seeing  any  decided  signs  of  land,  while  soundings  gave  depths  of 
2700  fathoms  and  upwards.  In  1902,  however,  indications  of  shoal  water  were 
observed  by  Captain  Lawless  commanding  the  s.s.  Australia^  of  the  lire  running 
between  San  Francisco  and  Tahiti,  and  this  again  aroused  an  interest  in  the 
question.  The  writer  of  the  article  under  notice  had  been  deeply  interested  in  the 
fate  of  the  United  States  sloop-of-war  Levant^  which  sailed  in  1860  from  Hawaii 
for  Panama,  but  met  with  disaster  in  some  unknown  way,  the  only  indication 
of  its  nature  being  afforded  by  wreckage  found  in  Hawaii  in  1861,  which  seemed 
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to  show  that  the  ship  had  been  broken  in  pieces  on  rocks.  The  statements  of 
Captain  Lawless  encouraged  him  to  approach  the  United  States  Gk>yernment  on  the 
subject  of  a  further  search,  with  the  result  that  in  May,  190i,  the  Tacoma^  a 
newly  built  cruiser  about  to  make  a  trial  trip  to  Honolulu  under  the  command  of 
Commander  R.  F.  NicholsoD,  was  directed  to  visit  the  locality  and  seek  for  traces 
of  the  lost  Levant^  Mr.  Hague  taking  part  in  the  voyage.  The  result  was  again 
negative,  for  though  the  Tawma  cruised  over  a  considerable  part  of  the  debatable 
area,  neither  land,  shoals,  nor  signs  of  land  were  seen.  It  is  pointed  out,  however, 
that  the  existence  of  a  reef  or  island  is  not  positively  disproved,  as  there  still 
remains  an  area  of  some  30,000  square  miles  not  traversed  by  any  of  the  search 
expeditions. 

POLAB  BMI0V8. 

Peary's  Hew  Expedition.— The  Peary  Arctic  Club  of  New  York  City  has 
been  incorporated  for  the  purpose  of  aiding  Commander  Peary  in  his  persistent 
efforts  to  complete  the  geographical  conquest  of  the  large  unknown  area  in  the 
North  Polar  basin,  and  the  members  of  the  club  have  subscribed  more  than  half 
of  the  $150,000  needed  to  build  a  ship  for  the  expedition  and  equip  it  for  the 
voyage,  on  which  it  starts  on  July  1  next.  The  vessel,  which  is  to  be  equipped 
with  both  engines  and  sails,  was  to  be  launched  about  March  1,  and  is  the  first 
ever  constructed  in  the  United  States  for  Arctic  discovery. 

The  Frenoh  Antarctio  Expedition. — Some  anxiety  as  to  the  safety  of  Dr. 
Charcot's  expedition,  which,  it  will  be  remembered,  went  south  from  Buenos  Aires 
at  the  end  of  1903,  has  been  caused  by  the  return  of  the  Argentine  gunboat 
Uruguay^  which  had  been  sent  in  search  of  the  explorers,  without  having  discovered 
a  trace  either  of  ship  or  men.  On  making  the  final  start  for  the  Antarctic,  Dr. 
Charcot  drew  up  a  programme  of  his  proceedings,  mentioning  especially  the  points 
at  which  records  of  his  movements  would  be  left,  in  order  to  facilitate  any 
search  that  might  become  necessary  (Journal^  vol.  28,  p.  262).  One  of  these 
was  Wiencke  island,  at  the  south-west  end  of  Belgica  strait,  and  this  point  was 
reached  by  the  Uruguay  after  an  adventurous  voyage  through  masses  of  heavy 
ice,  but  a  careful  search  revealed  no  record  of  Dr.  Charcot's  movements  or  other 
trace  of  his  expedition.  The  Argentine  officers  express  the  fear  that  the  Fran^ais 
may  have  been  lost  in  the  great  storm  of  April  4, 1904.  It  does  not  appear,  how- 
ever, that  the  Uruguay  pushed  on  beyond  Wiencke  island  to  the  other  points 
chosen  by  Dr.  Charcot  for  the  deposit  of  records,  the  turning-point  being  placed  by 
the  telegraphic  account  in  64°  57'  S.  It  had  been  Dr.  Charcot's  intention  to  seek 
winter  quarters  considerably  to  the  south  of  this,  so  that,  if  it  had  been  possible  to 
push  on  to  Pitt  or  Adelaide  islands  (two  of  the  other  points  at  which  records  were 
to  have  been  left),  a  junction  might  perhaps  have  been  effected  with  the  French 
party.  It  may,  therefore,  be  hoped  that  the  explorer  may  still  return  north  during 
the  next  month  or  six  weeks,  after  which  time  there  would,  no  doubt,  be  cause  for 
some  disquietude,  as  Dr.  Charcot's  expedition  was  not  equipped  with  a  view  to 
spending  a  second  winter  in  these  regions. 

Betnm  of  Kr.  Mossmann. — News  has  been  received  in  Edinburgh  of  the 
safe  return  to  Buenos  Aires  of  Mr.  R.  C.  Mossmann,  of  the  Scottish  Antarctic 
Expedition,  who,  it  will  be  remembered,  remained  behind  at  the  meteorological 
station  in  the  South  Orkneys  for  the  purpose  of  continuing  the  observations  during 
a  second  year.    He  has  thus  spent  two  continuous  years  in  the  far  south. 
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MATHXIUnOAL  AHD  PHT8I0AL  OEOeRAPHY. 

A  Orett  OlobO' — Dr.  Manden  Hanson,  ce.,  of  San  Francisco,  has  sent  us 
a  oommunicataon  relating  to  a  globe  on  a  scale  of  1 : 1,000,000  (42  feet  3  inches  in 
diameter).  It  is  to  be  so  mounted  that  the  globe  may  have  rotatory  motioos  in 
three  dii«ctions  about  its  centre,  worked  by  electricity.  The  globe  is  to  be  in  a 
building  60  feet  square  and  50  feet  high,  surrounded  on  three  sides  by  galleries. 
The  fourth  side  will  open  to  an  amphitheatre.  Here  there  will  be  a  luitem  with 
special  leosea  ground  to  project  od  a  spherical  surface,  and  so  fixed  that  the  axis 
passes  through  the  centre  of  the  globe.  Photographs  of  the  globe,  or  part  of  it, 
will  be  taken  with  a  camera  set  up  on  the  lantern  stand,  aud  lantern  slides  show- 
ing the  distributions  of  various  phenomena  will  be  prepared,  and  when  put  into 
the  lantern,  the  proper  areas  on  the  globe  will  be  differentially  illuminated.  With 
a  proper  arrangement  of  light,  and  the  necessary  movements  of  the  globe,  the 
phenomena  of  day  and  night,  the  seasons,  eclipses,  etc.,  will  be  graphically  illus- 
trated. This  description  will  recall  Prof.  Ueclus's  proposal  for  a  great  globe  (Oeo, 
Journal,  vol.  12,  p.  401),  but  we  believe  that  the  lantern  arrangements  are  new 
and  would  form  a  useful  supplement. 

The  Olaoial  Period  in  the  Tropics. — The  study  of  phenomena  dating  from 

the  glacial  epoch  within  the  tropics  is  one  of  quite  recent  date.  But  a  few  years 
back  our  knowledge  of  such  phenomena  was  virtually  non-existent,  but  though 
the  data  so  far  collected  are  still  very  imperfect,  each  year  sees  some  additions  to 
them.  Perhaps  the  most  zealous  worker  in  this  field  has  been  Dr.  Hans  Meyer, 
who  has  lately  extended  his  researches,  begun  on  Mount  Kilimanjaro,  to  the  Andes 
of  Ecuador.  The  material  collected  by  himself  and  other  travellers  justifies  the 
attempt  to  review  it  from  a  comprehensive  standpoint,  and  this  was  done  by  Dr. 
Meyer  at  the  meeting  of  German  naturalists  at  Breslau  in  September  last,  in  a 
paper  which  has  been  printed  in  the  Oeographische  Zeitschrift  (190 i.  No.  11).  The 
writer  points  out  that  the  only  regions  whence  data  throwing  light  on  former  more 
extensive  glaciation  in  the  tropics  are  likely  to  be  obtained,  are  the  snowy  mountains 
of  East  Central  Africa,  the  Andes  (with  their  extension  into  Mexico),  and  possibly 
also  New  Guinea,  though  our  knowledge  of  the  highest  mountain  chain  of  the 
island  is  at  present  practically  niL  Taking  the  two  former  regions  in  turn.  Dr. 
Meyer  discusses  the  present  and  former  levels  both  of  the  nevS  (giving  the  true 
climatic  snow-line)  and  of  the  glaciers  (giving  the  orographical  limit  of  ice).  He 
finds  that  there  is  a  remarkable  general  agreement,  not  only  in  the  existing  levels 
throughout  wide  regions,  but  also  in  the  extent  to  which  they  fell  during  the 
glacial  epoch.  The  general  result  is  to  show  that  in  the  later  glacial  age  the 
tropical  mountain  ranges  were  subject  to  an  increased  glaciation,  the  maxima  of 
which  wore,  in  some  localities  at  least,  separated  by  an  inter-glacial  period,  the 
earlier  maximum  being  the  more  pronounced  of  the  two.  The  depression  of  the 
net^line  during  the  ice  age  may  be  placed  at  about  500-600  metres  (1650-2000 
feet)  within  the  tropics,  the  amount  of  the  difference  increasing  regularly  towards 
the  poles.  The  conclusion  is  drawn  that  this  symmetrical  arrangement  of  the  line 
of  n^i  over  the  whole  world,  and  the  equality  in  the  extent  of  its  depression 
during  the  ice  age  in  homologous  climatic  zones,  indicate  that  the  glacial 
phenomena  were  contemporaneous  over  the  whole  world,  and  disprove  alike  the 
idea  that  former  more  extensive  glaciation  may  have  been  due  to  local  causes,  and 
the  view  that  there  was  an  alternation  between  the  glaciations  of  the  northern 
and  southern  hemispheres.  The  probability  is  that  we  must  rather  ascribe  ihe 
phenomena,  with  Briickner,  to  long-period  variations  in  the  amount  of  the  sun*tf 
heat. 


334  THS  MONTHLY  REGORa 

OEVXBAL. 

A  Hew  Honour  for  Captain  Soott — To  the  list  of  honours  already  bestowed 
on  Captain  Scott  in  recognition  of  his  services  to  Antarctic  discovery,  must  now 
be  added  the  gold  medal  of  the  Swedish  Geographical  Society,  which,  we  are  in- 
formed by  its  president,  Dr.  Sven  Hedin,  was  awarded  to  the  explorer  at  a  recent 
meeting. 

The  Snocesaor  to  BatieL—We  are  pleased  to  learn  that  Prof.  J.  Partsch  has 
been  chosen  to  fill  the  chair  of  geography  at  Leipzig,  vacant  by  the  death  of 
Friedrich  Ratzel.  Prof.  Partfch  was  bom  on  July  4,  1851,  at  Schrelberhan,  in 
the  Silesian  Riesengebirge,  and  studied  philology  under  Herz,  and  history  and 
geography  under  Karl  Neumann.  In  1884  he  became  ordinary  pnfessor  of 
geography  in  the  university  of  Breslau.  Originally  a  student  of  geography  in  its 
historic  aspect,  he  became  in  time  a  master  of  the  subject  aUo  in  relation  to  modern 
natural  science,  and  his  published  works  coincide  with  the  courfe  of  development 
of  his  own  studiep.  The  chief  of  them  are  as  follows  :  '  Die  Darstellung  Europas 
in  dem  Gkographischen  Werke  des  Agrippa '  (1875) ;  *  Physikalische  Geographie  von 
Griechenland  mit  besonderer  RUcksicht  auf  das  Altertum'  (1885),  based  on  Earl 
Neumann*s  lectures;  'Philipp  Cliiver,  der  BegrUnder  der  historifchen  Lander- 
kunde  *  (1891) ;  *  Die  Gletscher  der  Yorzeit  in  den  Karpaten  und  den  Mittelgebirgen 
Deutschlands '  (1882);  *Die  Yergletscherung  des  Riesengebirges  zur  Eiszeit' 
(1894).  This  last  work  has  been  supplemented  by  investigations  concerning  the 
ice  age  in  the  whole  area  between  the  regions  of  northern  and  of  Alpine  ice, 
published  in  separate  works  since  1903.  His  mastery  of  geographical  description 
is  shown  in  his  monographs  on  the  Ionian  islands  (1888-99),  in  his  VSchlesien  * 
(Bd.  1,  1896);  and,  last  not  least,  in  his  'Mitteleuropa'  (English  and  German, 
1903-4). 

Baron  Toll. — At  the  annual  meeting  of  the  Academy  of  Sciences  at  St 
Petersburg,  Prof.  S.  T.  Oldenburg,  who  read  the  yearly  report  of  the  Physical 
and  Mathematical  Section  of  the  Academy,  opened  his  address  with  the  following 
words:  "To-day  I  must  uc fortunately  announce,  on  behalf  of  the  Polar  Com- 
mittee, that  the  last  hope  of  seeing  the  valiant  travellers.  Baron  Edward  Toll  and 
F.  G.  Seeberg,  return  to  us  must  be  given  up.  Baron  Toll  and  his  companions 
perished  in  the  gloom  of  the  Arctic  night,  on  their  way  across  the  immense,  ever- 
moving  ice-fields,  intersected  by  open  spaces  and  covered  with  high  ice-hummocks, 
which  float  between  Bennett  island  and  the  archipelago  of  New  Siberia.  New 
victims  have  thus  been  added  to  those  who  have  already  perished  in  the  desire 
to  tear  aside  the  veil  which  hides  the  unknown  pole.  They  have  perished,  but 
they  have  left  us  a  rich  inheritance  of  varied  and  precious  scientific  materials, 
which,  we  hope,  will  soon  be  published,  and  will  be  the  best  monument  we  can 
erect  to  their  memory." 

The  Invention  of  the  Compass. — Several  articles  have  of  late  appeared  in 
Italy  on  this  subject.  It  seems  certain  that  the  needle  was  first  used  in  navigation 
by  the  mariners  of  Amalfi  sometime  in  the  eleventh  or  twelfth  centuries  or  a 
little  earlier,  but  the  inventors  are  unknown.  Last  year  a  paper  was  read  at  the 
Fifth  Italian  Geographical  Congress  by  Dr.  L.  Posteraro,  of  Naples,  the  chief 
object  being  to  prove  that  the  credit  of  making  the  first  step  in  turning  the 
magnetic  needle  to  practical  purposes  is  due  to  Salomone  Ireneo  Pacifico  of  Verona 
(778-846  A.D.).  A  somewhat  obscure  epitaph  on  his  tomb  in  the  cathedral  of 
Verona,  in  which  the  invention  of  a  horologium  nocturnum  is  ascribed  to  him, 
is  interpreted  by  Dr.  Posteraro  to  mean  that  Pacifico  applied  the  needle  to  a 
tcaphion^  a  bowl  carrying  a  gnomon,  which  was  used  as  a  dial  and  also  frequently 
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M  aa  Munraihal  instrument.  In  sunshine  the  instrument  was  Fet  to  the  points 
of  the  oompus  by  the  shadow  of  the  gnomon,  and  if  the  direction  of  the  north 
pole  were  ascertained  by  the  magnetic  needie,  it  could  be  used  to  determine  angles 
at  night.  If  such  were  the  invention  of  PaciGco,  it  is  the  earliest  known  applica- 
tion of  the  needle  as  a  directive  instrument. 

fbjb  Oemuui  Colonies.— -The  Foreign  Office  Report  on  the  German  colonies 
for  1902-3  (No.  3296)  (Aunual  Series)  quotes  from  the  Imperial  Chancellor*s 
Ifemorandum,  December,  1903,  that,  while  unmistakably  progressing,  the  colonies 
yet  progress  at  a  slower  rate  thtn  is  desirable.  Outside  East  Africa  and  the 
Oameroons,  labour  continues  a  problem  in  Samoa,  though  it  bas  been  met  by  tbe 
importation  of  Chinese  coolies.  South- West  Africa  has,  of  course,  caused  the 
greatest  anxiety,  and  it  has  been  estimated  that  the  Herero  rebellion  will  in 
the  eod  cost  the  imperial  treasury  £2,500,000.  Wbat  with  tbe  return  of  the 
Boers  to  their  own  country  and  the  departure  of  workmen  engaged  on  the  rail- 
way to  Windhoek  and  tbe  Swakopmund  pier,  the  white  population  on  January  1, 
1903,  was  but  eight  more  than  a  year  earlier,  or  4682  in  all,  including  453 
BriUsh,  an  incrfase  of  one  only.  The  railway  receipts,  1902-3,  were  £44,340, 
the  working  expenses  £66,768,  while  £30,000  bas  been  voted  for  repair  of 
tbe  damage  done  by  the  Ilereros.  The  pier,  again,  has  since  its  openiug  on 
February  12, 1003,  suffered  so  seriously  from  the  impact  of  the  sea  and  silting  that 
the  Colonial  Press  recurs  to  the  idea  of  the  acquisition  of  Walfish  bay  by  excbange 
or  otherwise.  The  Otavl  railway,  provided  for  in  the  mining  concession,  is  to  lun 
direct  from  Swakopmund  to  Otavi  district,  a  length  of  354  miles.  Begun  in  the 
autumn  of  1903,  it  was  to  be  finisbed  in  two  and  a  half  years,  but  the  work  has 
been  interrupted  by  tbe  rising.  The  total  trade  of  the  Gorman  colonies,  imports 
and  exports,  in  1902-3,  amounted  to  £3,140,000,  an  increase  of  £344,000  as  com- 
pared with  1901-2,  representing  a  gain  of  more  than  one-third  in  four  years. 
While  the  imports  in  these  four  years  bad  risen  by  but  HO  per  cent.,  the  exports 
had  increased  by  55  per  cent.  Tbe  total  colonial  trade  during  1902-3  increased, 
moreover,  in  spite  of  the  fact  that,  in  consequence  of  the  cessation  of  large  public 
works,  such  as  harbours  and  railways,  the  imports  on  Government  account  were 
considerably  diminished.  Eiau-Chau  is  specially  deilt  with,  but  as  it  is  the  subject 
of  a  separate  note  (ante,  p.  211),  there  is  the  less  occasion  to  refer  to  it  here. 
Since  its  cccupation  Eiau-Chau  has  cost  the  imperial  treasury  almost  as  much  per 
annum  (£612,000)  as  all  the  other  German  colonies  together,  but  by  way  of  com- 
pensation, the  advance  has  been  most  striking.  To  German  occupation  are  due  an 
excellent  inner  harbour,  a  whole  quarter  of  European  villas,  two  new  Chinese  towns, 
and  a  large  hotel.    Its  trade  in  1902-3  was  double  that  of  1901-2. 

A  Photographic  Fooket-book. — ^Messrs.  Burroughs,  Wellcome  &  Co.  have 
just  published  the  1905  edition  of  their  useful  little  photographic  pocket-book  for 
travellers,  'Wellcome*s  Photographic  Exposure  Record  and  Diary.*  In  addition  to 
the  information  generally  given,  which  has  become  familiar  to  many,  and  which 
has  now  been  thoroughly  revised,  several  important  alterations  and  additions  have 
been  made.  The  monthly  light  tables,  hitherto  printed  amongst  the  diary  tables, 
are  now  transferred  to  a  special  section  at  the  end  of  tbe  book.  They  are  so 
arranged  that  light  tables  face  the  exposure  calculator.  As  each  month  goes  by 
its  light  table  is  removed,  like  the  leaves  of  a  calendar,  and  the  light  table  for  the 
following  month  is  in  its  place.  By  this  arrangement  the  opening  of  the  book  at  the 
end  gives  at  a  glance  on  the  left-hand  page  the  light  value  for  the  time  of  year, 
day,  hour,  and  atmospheric  condition,  whilst  a  single  turn  of  the  scale  of  the 
calculator  on  the  right-hand  side  settles  what  exposure  to  give  for  any  subject  and 
with  any  plate.    Other  improvements  have  been  made  in  the  diary,  and  more  space 
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18  given  for  each  record.  The  article  on  exposure  gives  complete  instructions  for 
using  the  calculator  provided,  and  those  desirous  of  ohtalning  information  on  the 
subject  of  exposure  generally  cannot  do  better  tban  carefully  read  this  chapter. 


MEETINGS  OF  THE  ROYAL  OEOOBAPHICAL  SOCIETT, 

SESSION  1904-1905. 

Sixth  Meeting,  February  13, 1905. — Colonel  Sir  T.  II.  HoLDicn,  k.c.i.e.,  etc., 

Vice-PreBident,  in  the  Chair. 

Elections.— Lt6M/.  liohert  Corhett  BayUon,  B.N. ;  Cdonel  W.  B.  Capper, 
Director  of  Military  Education,  India;  Thomas  Qarhy  Davty,  F,QS.;  lafph 
Jackson  Davien-CoUey ;  Bobert  Wilfred  Hannam ;  C.  A.  W.  Monckton ;  Joseph 
David  Dallin  Paul,  M.A. ;  Captain  Lee  Oliver  Fitzmaurice  Stack ;  Alexander 
Taylor;  Henry  Franklin  Yeo. 

The  paper  read  was : — 

••The  Geographical  Resalts  of  the  Tibet  Mission."  By  Sir  Frank  Young- 
husband,  K.CI.E. 
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AddUiom  io  the  Library . 

By  BDWABD  KBAWOOD,  MJL,  Librarian,  R.O.8. 

The  followhig  abbieTiatkms  of  nouns  and  the  adjectiTes  deriyed  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 

A.  s  Academy,  Aoademie,  Akademie.         '   Mag.  =  Magailne. 

Abh.  s  Abhandlungen.  !   Hem.  (Mim.)  =  Memoirs,  M6noiret. 

Ann.  =  Annals,  Annalei,  Anaalen.  I   Met.  (m^t)  =  Meteorological,  etc. 

B.  s  BuUetin,  Bollettino,  Boletim.  P.  =  Proceedings. 


Col.  =  Colonies. 
Com.  =  Commerce. 
0.  B.  s  Comptes  Bendua. 
E.  =  Brdknnde. 

0.  ss  Geography,  Geographic,  Geograila. 
Ges.  s  Gesellsdiaft 

1.  =  Institttte,  Institution. 
Ii.  s  Iireetiya. 

J.  =  Journal. 

Jb.  =  Jahrbuch. 

k.  a.  k.  =  kaiaerlioh  ond  kSniglioh. 

M.  s  Mitteilungen. 


B.  =  Boyal. 

BeT.  (Bit.)  =  BcTiew,  Bevue,  Bivista. 

8.  =  Society,  Sooi^t^,  Selakab. 

So.  =  Soienoe(B). 

Sitsb.  s  Sitsungsberidht 

T.  ss  TransaotionB. 

Ts.  =  Tijdsohrift,  Tidskrift. 

V.  =  Yerein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  ZeitsohrifL 

Zap.  =  ZapiskL 


On  aoooont  of  the  ambiffuity  of  the  words  oetaw,  miarta,  etc.,  the  siie  of  books  in 
the  list  below  is  denoted  by  &e  length  and  breadth  of  the  coyer  in  inches  to  the  nearest 
half-inch.    The  siie  of  the  JawmaiiB  10  x  6). 

A  selection  of  the  works  in  this  list  will  be  notiosd  elsewhere  in  the  •<  JounaL" 

EUBOPE. 

Alps.  G.Z.  10  (1904) :  569-578.  Brttekner. 

Die  Eiezeiten  in  den  Alpen.     Von  Prof.  Dr.  E.  Bruckner. 

Alps.  Vierteljahrs.  Xaturforseh.  Oe$.  Zirich  49  (1904) :  159-170.  HolUer. 

Die  Entstehung  der  Molasse  auf  der  Nonlscite  der  Alpen.    Von  L.  Bollier. 
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Alpt.  Benfteit. 

AeroH  the  Gieat  Saint  Bernard.    The  Modes  of  Nature  and  the  Mannen  of  llan« 

By  A.  R.  Bennett.    London :  Bemroee  &  Sons,  1904.    Siae  84  x  5),  pp.  zvi.,  444, 

and  100.    lUudratiom.    PHee6$.neL    Pr€$mUML  by  ike  Publuh&rt. 

Will  no  doobt  lerTe  its  purpose  of  patting  before  stay-at-home  readers  an  agreeable 

pietnre  of  Alpine  scenery  and  Swiss  life.    Some  attemot  at  instruction  on  the  natural 

phenomena  of  mountain  regions,  in  popular  form,  is  slso  made.    We  notioe  that  the 

author  appears  to  haye  no  doubt  that  Hannibal's  crossing  was  by  the  great  St  Bernard. 

laltU  Sea— nsheries.  Petersen  and  Others. 

CoimU  Perm.  Intemat,  Exphr,  Mer.  PM,  Circoneianoe,  Xo.  18a  (1904) :  pp.  58. 
Die  Ostsee-Fischerei  in  ihrer  jetzigen  Lage  (Erster  Tell).  I.  Uebersicht  Qber  die 
Seeflsoherei  in  den  d&nischen  Qew&ssem  innerhalb  ISkagens  im  Auftrag  you 
Dr.  0.  G.  J.  Petersen  bearbeitet  Yon  A.  Otterstrom.  II.  Uebersicht  iiber  die 
Seeflsoherei  Sohwedens  an  den  sfid-  und  ostlichen  Kfisten  dieses  Landes  bearbeitet 
▼on  Dr.  F.  Trybom  und  A.  Wollebiek.     With  Mapi  attd  Platee. 

BtlfiuL  B.8.B.  Beige  G.  88  (1904) :  206-224,  295-310, 358-878.  Cornet. 

Ezjcursions  de  googruphie  physique  en  Flandre  et  en  Uainaut.    Par  J.  Oomet 


Quedioiie  Dipt.  18  (1904) :  1-10, 91-105, 160-178, 220-234, 273-287.    Laffitte. 
li'expanaion  ^conomique  de  la  France.    Par  Prof.  L.  Laffitte.     With  Map»  and 
Plane. 

Takes  the  Tarious  regions  in  torn  and  discusses  the  present  conditions  and  proposed 
doTelopment  of  lines  of  commonicatioos  and  the  like. 

rhtfiet.  La  (?.,  B.8.0,  Paris  10  (1904):  287-294.  Mougin. 

Les  pichos  intrai^laciaires  du  Glacier  de  Tcte-Roosse.    Par  P.  Muugin.     With 
Mapt  and  lUueiratione. 

France— Irittony.  Tour  du  Monde  10  (1904) :  409-492.  OelTroy. 

La  Bretagne  da  Sud.    Par  6.  Geffroy.     With  lUuetratiane. 

Tranoa— Brittany.  Ann.  G.  18  (1904):  296-309.  Bobert. 

La  density  de  la,  population  en  Bretagne  calcuMe  par  zones  d'egal  eloignement 
de  la  mer.    Par  K.  Robert.     With  Map. 

France— Corsiea.  Ann.  G.  13  (1904):  334-347.  Vanutbcrghs. 

La  Corse,  ^tude  de  g^graphio  humaine.    Par  H.  Vauutbergho. 

Fraace— Sautes  Alpes.  C.  Ed.  189  (1904) :  434-436.  Martel. 

Sur  VOucane  de  Chabrierea  (Ilautes-Alped)  et  Toriii^ine  des  lupiaz.    Note  de  E.  A. 
Martel. 

The  subject  uf  this  note  is  a  field  of  **  karren  "  defined  by  two  series  of  intersecting 
dbasms,  the  cbanu^teristics  of  which  seem  to  confirm  M.  Marters  views  on  the  origin 
of  such  features  (of.  Journal^  vol.  21,  p.  328). 

Ocrmaay.  M.  V.  Erdk.  Halle  a.  S.  (1904) :  1-53.  Oerbing. 

Die  P&sse  des  Thfirin^erwaldes  in   ihrer  B«Hleatung  fCir  Hen  innerdeutschen 
Yerkebr  und  das  deutsche  Strassennetz.    Yon  W.  Gerblng.     With  Map. 

Ocrmanj.  M.  V.  Erdk.  Halle  a.  8.  (1904) :  79-83.  Halblkss. 

Ueber  Einsturzbecken  am  Siidrand  dos  Ilarzes.     Yon  Prof.  Dr.  W.  Ualbfass. 
With  MapH. 

Ocrmany.  Xaturw.  Woclienschri/t  8  (1904) :  805-871.  Stille. 

Die  geologiscbeD  Linien  im  Landschaftsbilde  Mittoldeutschlunds.     Vuu  Dr.  H. 
SUlle.     }Vith  Sfcetch-map. 

Germany.  Z.  Gee,  Erdk.  Berlin  (1904):  651-059.  Ule. 

Alter  und  Entstehung  des  Wurm-Seea.    You  Prof.  Dr.  W.  Ule.     WUh  Maps. 
See  note  in  the  Monthly  Record  for  February  (p.  210). 

Oermany— HistorieaL  Detlsfscn. 

Die  Entdcckuns:  des  germaaischeii  Nordens  im  Altertum.    Yon  D.  Detlefseu. 
(Quellen  und  Forscbungen  zur  alton  Gcscbichtc  uud  (Teographie,  herausgegebLMi 
von  W.  Sieglin,  Heft  8.)     lierlin:  Weiduiannschc  Buchliandlun^^  1904.     Size 
10  X  6i,  pp.  60. 
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Gtmuuiy— PomtruiU.    Petermann9  M,  50  (1904) :  253-259.  HalbliMi. 

Weitere  Beiti&ge  zar  Kenntnis  der  pommenohen  Seon.  Von  Piof.  Dr.  W. 
Halbfasa.     With  Map$. 

Germany— Thflringerwald.    M.V.  Erdk.  HaUe  a.  8.  (1904) :  8&-90.  Gttliiiig. 

Die  Yerbreitnng  des  Loiba-Namens  im  Tb&ringerwald.    Yon  L.  Garbing. 
Defines  the  area  over  which  traces  of  the  old  name  **  Loiba  *'  for  the  ThQiinger- 
wald  are  still  met  with  in  place-names,  as  well  as  the  period  daring  which  it  appears 
in  literature. 

Germany— Waterways.    Contemporary  Bev,  86  (1904) :  778-797.  £ltri»aeher. 

The  Lesson  of  the  German  Waterways.    By  O.  Eltzbacher. 

HoUand.        Tijdt.  K.  Ned.  Aard.  GenooU.  Amsterdam  81  (1904) :  941-972.         Bmyn. 
ProcTe  van  yerklaring  der  temperatnor-anomalieSn  in  den  St  Pietersberg  by 
Maastricht.    Door  F.  de  Bruyn,  s.j. 

Holland.     Tijdi.  K.  Ned.  Aard,  Qenoott.  Amsterdam  21  (1904):  1080-1089.  

De  Utrechtsch-Noordhollandsohe  Yecht.    Door  A.  A.  B. 
The  Yecht  is  part  riyer,  part  basin,  and  was  originally  a  side  branch  of  the  Bhine. 

EoUand— Hydrology.    K.A.W.  AmOerdam,  P.  See.  Set.  6  (1904):  788-760.         Dnbois. 

Facts  leading  to  trace  out  the  motion  and  the  origin  of  the  underground  water  in 
our  sea-provinces.    By  Prof.  E.  Dubois. 

HoUand— Place-names.  Kent. 

Tijdt.  K.  Ned.  Aard.  OenooU.  Amsterdam  21  (1904):  773-786. 

lets  over  de  ondstbekende  aardrijksknndige  namen  in  Nederland.    Door  Prof.   ; 
Dr.  H.  Kern. 

Italy— Sicily.  Sladen. 

Sicily,  the  new  Winter  Resort,  an  Encydopasdia  of  Sicily.  By  Douglas  Sladen. 
London :  Methuen  k  Oo.,jrid05].  Size  8  X  5^.  pp.  xxiv.  uud  616.  Map  and  IUub- 
trations.    Prioe  5$.  net.    Preeeried  by  the  Author. 

ITnited  Kingdom —Goodwin  Sands.  Ckittie. 

Memorials  of   the  Qoodwin    Sands,  and  their   Surroundings,  Legendary  and 
Historical.    By  G.  B.  Oattie.    London  :  J.  J.  Keliher  &  Co.,  1904.    Size  8  X.  5), 
pp.  xvi.  and  298.    Maps,  Charts,  and  lUustraiions. 
Describes  in  an  interesting  way  the  present  features,  past  changes,  and  historical 

associations  of  the  region  of  the  Goodwin  Sands,  with  notes  on  various  schemes  set  on 

foot  in  the  interest  of  safe  navigation. 

ITnited  Kingdom— Wales.  Pritehard. 

Cardigan  Priory  iu  the  Olden  Days.  By  Emily  M.  Pritehard.  (Olwen  Powys.) 
London :  W.  Heinemann,  1904.  Size  10|  x  8,  pp.  xiv.  and  168.  Map  and  lUuS' 
trations.    Presented  by  the  Autlior. 

This  work  is  evidently  the  outcome  of  much  careful  study  of  old  records.  Its 
interest  is  mainly  antiquarian,  but  it  includes  the  reproduction  of  Blaeu's  map  of 
Cardiganshire,  made  from  a  copy  which,  the  author  writes,  seems  to  be  an  earlier 
impression  than  those  usually  found  in  the  *  Atlas.*  The  representation  of  Cardigan 
priory  church  (of  which  an  enlargement  is  given)  lends  her  to  suppoee,  from  its 
resemblance  to  descriptionB  of  the  church  as  it  existed  in  the  sixteenth  centnry,  that 
the  draughtsman  was  possessed  of  local  knowledge.  From  what  we  kuow  of  the  care 
taken  by  Blaeu  in  the  coUoction  of  his  material,  this  is  quite  podsible,  but  it  is  to  be 
remarked  that  the  representations  of  cities  with  their  churches  show  a  great  general 
resemblance  throughout  the  atlas,  while  the  one  in  question  differs  considerably  from 
the  drawing  of  Cardigan  in  Speed's  atlas  at  a  somewhat  earlier  date. 

ASIA. 

China.  Gl6bu»  86  (1904) :  217-218.  BeiUenstein. 

Die  Silberinsel  bei  Chinkiang.  Von  Frli.  v.  Beitzenstein.  With  Maps  and 
Illustration. 

China.  Brown. 

From  Tientsin  to  Peking  with  the  Allied  Forces.  By  the  Rev.  F.  Brown. 
London :  C.  H.  Kelly,  1902.  Size  1\  X  5,  pp.  120.  IVustraiions.  Prioe  If.  6d. 
Presented  by  the  Author. 
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Torn  Omi  Ms  Bhamo.    Waodemngen  an  der  Grenzen  yon  China,  Tibet  and  Birma. 

Y(m  Lio.  H.  Haokmann.    Hallo  a.  8:  Oebaner-Sohwetsohke,  1905.     Size  9x7, 

pp.  382.    Map9  and  lauUratiami.    Priae  8$, 

The  author  made  the  joumey  from  Ta-chien-ln  to  Bhamo  by  zoates  through  aonth- 
wett  Se-ohnan,  differing  aomewhat  from  those  of  Baber,  Hoeie,  Jack,  and  others.  The 
book  is  illnstratcd  hi  a  somewhat  noyel  fashion,  the  margins  being  occapied  by  sketches 
of  yarions  kinds,  which,  though  at  first  sight  appearing  somewhat  fanciful,  are  said  to 
all  represent  actual  objects  or  scenes  of  the  country  passed  through.  The  map  is 
roughly  drawn,  and  the  courses  of  the  rivers  are  not  always  shown  with  accuracy. 

Ohina.  Hourit. 

1^  Beoonde  Mission  Hourst  Dans  les  rapides  du  Fleuye  Blen.   Voyage  de  la  Prenu^ 

Ganonni^  Frao9aise  sur  le  haut  Yang-Tse-Kiang,  par  te  Lt.  ae  Vaisseau  Hourst. 

Preface  de  11  Jules  Lemaitre.    Paris :  Plon-Nourrit  et  Gie.,  1904.    Size  9x6, 
L  pp.  868.     Map  amd  IUudraiion$,    Prioe  7$.  6d, 

A  popular  account,  by  the  well-known  explorer  of  the  Niger,  of  the  survey  work  on 
the  Yangtse,  of  which  some  account  was  given  in  the  JoumcU  for  August,  1903  (vol.  82, 
p.  211). 

Ohina-4leohuaB.  La  O.,  B.&G,  Paru  10  (1904) :  317-320.  d*Anty. 

Explorations  dans  le  Sseu-Tch*oaan.    Par  P.  Bons  d'Anty. 
See  note  in  the  Monthly  Record  for  February  (p.  211). 

Ohiaa— Shantung.  PeUrmannt  M.  50  (1904) :  251-253.  Am. 

Aus  dem  zentralen  Gebirgsland  der  Provinz  Schantnng.  Von  W.  Anz.  WUh 
Map, 

Ohiiia— Shantung.  Z.  £bZonta2poZi(t/c  6  (1904) :  570-667.  Berensmann. 

Wirtsohaftsgeographie  ISchantungs  unter  besonderer  Berilcksichtigung  des  Kiau- 
tschougebiets.    Yon  Dr.  Berensmann. 

Noticed  in  the  Monthly  Kecord  for  February  (p.  211). 

China — ^Yunnan.  Courtellamont. 

Gervais  Gourtellemont.  Voyage  au  Ynnnan.  Paris :  Plon-Nourrit  et  Gie.,  1904. 
Size  7}  X  5,  pp.  ziv.  and  298.     Map  and  Illustrations.    Price  3«. 

Tbe  journey  was  alluded  to  in  the  December  number  (vol.  24,  p.  676).  The  book  is 
well  illustrated  from  photographs,  and  besides  a  small  outline-map  of  Indo-China,  there 
is  a  sketch  of  the  bend  of  the  Yangtse  near  Li-kiang. 

Ohiasis  Empire— Tibet.  Candler. 

The  Unveiling  of  Lhasa.    By  E.  Candler.    Second  Impression.  London:  £.  Arnold, 

1905.  Size  oFx  6,  pp.  zvL  and  304.  Ifap  and  lUtistrationi.  Price  15f.  net.  Pre- 
mUed  hy  the  Publiiher. 

OhiBMe  Empire— Tibet  

East  India  (Tibet).  Further  Papers  relating  to  Tibet.  No.  III.  London  :  Wyman 
ft  Sons,  1905.    [Cd.  2370.]    Size  13  x  SJ,  pp.  xxvL  and  278.    Pnee  2$.  5d. 

Chinsie  Empire— Tibet.     Tour  du  Monde  10  (1904) :  217-240.  Haizounof. 

Trois  voyages  k  Lbassa  (1898-1901).  Par  O.  Narzounof,  pblerin  Kalmouk.  With 
Map  and  lUuitrations. 

Eastern  Asia.  BohSn. 

Der  Kriegsechauplatz  in  Ostasien.  Geographisohe  Besohreibung  und  WCLrdignng. 
Von  Major  J.  Schon.  Zweito  Auflage.  Berlin  und  Leipzig :  F.  Luokhardt,  1904. 
Size  9}  X  %  pp.  310.    Mape.    Prioe  5«. 

A  detailed  geographical  description  of  the  present  theatre  of  war. 

India.  0«re. 

Survey  of  India.  Professional  Paper — No.  1  (second  edition).  On  the  Projection 
for  a  map  of  India  and  adjacent  Countries  on  the  scale  of  1 : 1,000,000.  By  Oolonel 
St.  O.  C.  Gore,  o.8.i.    Dehra  Dan,  1903.    Size  11  x  8},  pp.  10.    Index  Map. 

Describes  tbe  modified  secant  conical  projection  which  it  has  now  been  decided  to 
use  instead  of  the  ordinary  one  originally  proposed. 

India— Baltistan.  M.K,K.G.  Get,  Wien  47  (1904) :  247-260.  Ffknnl. 

Von  meiner  Beise  znm  E,  in  den  Bergen  Baltistans.    Von  Dr.  H.  Pfannl. 
The  writer  was  a  member  of  the  Eckenstein  expedition. 
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IndU— Juunn.         Mem.  OtcHog.  8urv.  India  82  (1904) :  189-263.  Simpioa. 

Beport  <m  the  Jammu  Goal-fields.   By  B.  B.  Simpson,  b.so.    With  Map  and  Plate$, 
See  note  in  the  FebruAry  number  (p.  210). 

India— Kashmir.     Beeorda  Qeolog.  Surv.  India  81  (1904) :  142-161.  Oldham. 

Note  on  the  Glaoiation  and  History  of  the  Bind  Valley,  Kashmir.  By  B.  D. 
Oldham.     With  PUUes. 

India— Mount  EFerest  Nature  71  (1904) :  42-46.  Burrard. 

Mount  Everest :  the  story  of  a  long  Controversy.    By  Major  8.  G.  Burrard,  f.b.s. 
A  brief  reply  by  Mr.  Freshfield  appeared  in  the  next  number  of  Nature. 

India— Seismology.    Mem.  Oeohg.  Surv.  India  86  (Pt.  3)  (1904):  pp.  42.  Ballore. 

The  Seismic  Phenomena  in  British  India,  and  their  connection  with  its  Geology 
By  Count  F.  de  Montessus  de  Ballore.     With  Mape. 

Japan.  Bladen  and  Lorimer. 

Moro  Quoor  Things  about  Japan.  By  D.  Sladen  and  N.  liorimor.  To  which  are 
added  ''The  Letters  of  Will  Adams,*'  written  from  Japan,  1611-1617,  reprinted  by 
special  permission  from  tho  papers  of  the  Hakluyt  Society;  and  *'A  Life  of 
Napoleon,"  written  and  illustrated  by  Japanese  in  the  first  half  of  the  nineteenth 
century.      London :  A.  Trohemo  &  Co.,  1904.      Sizo  9x6,  pp.   xl.   and  484. 

f  Bluttratione.    Preeented  hy  the  Publishen. 

ATBICA. 
British  Wast  Africa.  George. 

The  Bise  of  British  West  Africa,  comprising  the  early  history  of  the  Colony  of 
Sierra  Leone,  the  Gambia,  Lagos,  Gold  (Soast,  etc.  With  a  brief  account  of  Climate, 
the  Growth  of  Education,  Commerce,  and  Beligion,  and  a  comprehensive  history 
of  the  Bananas  and  Banco  Islands  and  sketches  of  the  constitution.  By  C.  George. 
London:  Houlston  &  Sons,  1903.  Size  9x6,  pp.  x.  and  468.  Price  12fl.  net. 
Presented  hy  the  Puhlisliers.    [To  be  reviewed.] 

East  Afirica.  Z.  Ges.  Erdk.  Berlin  (1904)  :  522-523.  Ilhlig. 

Yon  der  Cstafrikanischen  Expedition  der  Otto  Winter-Stiftung.  Mitteilung  des 
T^eiters  der  Expedition,  l*rof.  Dr.  ( •.  UhH•5^ 

C*f.  note  in  the  January  number  (p.  92). 

East  Africa— Europa  Island.    Z.  Gee.  Erdk.  Berlin  (1904) :  426-451.  Voeltikow. 

Bcrichte  liber  eine  Beiso  nnch  Ost-Arrika  zur  Untersuchung  der  Bildung  und 
des  Aufbaues  der  Biffe  und  Inseln  des  westlichen  Indiscben  Ozeaus.  Yon  Prof. 
Dr.  A.  Yoeltzkow.  Y.  Europa-Insel.  With  Map.  Also  separate  copy,  preeented  by 
the  Author. 

Egypt.  Oarstin. 

Public  Works  Ministry.  Beport  upon  the  Administration  of  the  Public  Works 
Department  in  Egypt  for  1903.  By  Sir  W.  Garstin,  o.o.m.g.  (aire,  1904.  Size 
11  X  7},  pp.  430.    Plane  and  Diagrams. 

Egypt.  Z.  Ges.  Erdh.  Berlin  (1904) :  574-593.  Sehweinforth. 

Die  Umgegend  von  Schaghab  und  el-Kab  (Ober-Agypten).  Von  Prof.  Dr.  G. 
Schweinfurth.     With  Maps  and  Illustrations.  , 

Egypt— Anthropology.  Chantre. 

Beoherches  anthropologiques  dans  I'Afrique  Orientale :  l^gypte.  Par  E.  Chantre. 
Lyon :  A.  Bey  &  Cie.,  1904.  Sizo  15  X  llj,  pp.  xviii.  and  318.  JUuetrations.  Pre- 
sented by  the  AutJior.    [To  be  reviewed.] 

KffTPt — Anthropology.  ^  Chantre. 

Sooi^t^  d' Anthropologic  de  Lyon.  Les  Soudanais  orientaux  Emigres  en  Egypte. 
Esquisse  ethnographique  et  anthropom^trique.  Par  E.  Chuntre.  Lyon  :  A.  Boy 
&  Cie.,  1904.    Size  9x6,  pp.  48.    Illustrations. 

Eritrea.  UEsplorax.  Com.  19  (1904)  :  232-241.  Belloni. 

Da  Barentu  al  Setit,  o  a  Godofelassi.     Note  di  viaggio.    Tenente  G.  l^elloni. 

Eritrea.  Kaiser. 

Die  Kolonie  Eritrea  und  ilire  Besicdelung  durch  die  Italiener.  Yon  A.  Kaiser. 
(Separatabdruok  aus  den  **  Mitteilungen  der  ostschweizerischen  geographisch- 
commerziellen  Gesellschaft  St.  Gallon,"  1904.)    Sizo  9  x  6),  pp.  20. 
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IttMb  Wetl  AfriM.  Rev.  Colon.  (1904) :  141-143.  Desplagnoi. 

Di^uverte  des  rtilnes  do  Koukiya,  rapport  da  lieutonant  DosplagQOB. 
See  note  in  the  Monthly  Record  for  February  (p.  215). 

Ctarmaa  Eait  Africa.    Deui$eh.  KolonialblaU  16  (1904) :  527-533.  Sohleiniti. 

Berioht  dee  Hauptmanns  Freiherm  v.  Scblelnltz  uber  seine  BeiBo  darch  das  Mas* 
saigebiet  toq  Ikoma  bis  zum  ostafrikaniscbon  Gruben  im  M'drz  1904.    With  Map. 
Journey  through  the  districts  nortli  of  Lake  Eyassi. 

e«rman  Bait  Africa.  DeuUch.  KolonialblaU  15  (1904) :  533-535.  

Der  Bau  der  Strasse  Niassa — Tanganjika. 

Describes  the  road  now  being  made  through  Oerman  territory  between  Nyasa  and 
Tanganyika. 
eold  Coiit.  /.  A/riean  8.  4  (1904) :  1-43.  Nathan. 

The  Gold  Coast  at  the  end  of  the  Seventeenth  Century  under  the  Danes  and 
Dutch.  With  lUwiraiion.  Historical  Chart  of  the  Gold  Coast  and  Achanti. 
By  Major  Sir  M.  Nathan,  k.o  M.a. 

Italian  Scmali  Coast.        UE$poroz.  Com.  19  (1904) :  805-318.  Vigoni. 

Per  il  Benadir.    P.  Vigoni. 

■oiooco.  JreAJv.  Jlfarocatne<  1  (1904):  301-365.  Besnier. 

G^graphie  ancienne  du  Maroc  (Manretanie  Tingitane).  Par  M.  Besnier.  With 
Map. 

■oroceo.  Arehiv.  Marocaines  2  (IdOi) :  1-99.  Salmon. 

Essai  sur  I'histoire  politique  du  nord-marocain.    Par  G.  Salmon. 

Natal  and  Zulnland.  Anderson. 

Natal.  Suiveyor-GeneraVs  Dt  partment.  St  cond  Beport  of  the  Geological  Survey 
of  Natal  and  Zulutand.  By  W.  Anderson,  Government  Geologist.  London : 
West,  Newman  &  Ck>.,  1901.  Size  12  x  8),  pp.  170.  Map$  and  Platet.  Pre$ented 
by  the  Geological  Survey  of  Natal. 

Nigeria.  Partridge. 

Cross  River  Natives,  being  some  notes  on  the  primitive  Rigans  of  Obubara  Hill 
District,  Southern  Nigeria,  inolnding  a  decor iptio-i  of  the  circles  of  upright 
sculptured  stones  on  the  left  bank  of  the  Awc^yong  River.  By  C.  Purtridge. 
London:  Hutchinson  &  Co.,  1905.  Size  0  x  6,  pp.  x\i.  and  332.  Maps  and 
lUuitrations.    Price  12«.  Qd.  net.    Prenented  by  the  Puhli^Jun. 

Bilisoellaueous  notes  on  the  people  of  a  district  about  which  very  little  has  hitherto 
been  written.    The  numerous  photographs  will  bo  valuable  to  ethnulogists. 

North-Sast  Africa.  La  Q.,  B.8.G.  Parie  10  (1904)  :  295-299.  

Les  oommunioations  entre  Djibouti  et  Addis- Abebi.     WUh  Map  and  Profile. 

Bhodesia.  P.  Bhodeeia  8oi.  Aeeoe.  2  (1901) :  5-28.  Hall  and  Neal. 

Architecture  and  Constraotion  of  Ancient  Ruins  in  Rhodesia.  By  R.  M.  Hall  and 
W.  G.  NeaL 

BhodesU.  P.  Bhodeeia  8ei.  Aseoo.  1  (1899-1900) :  7-9.  Molynenx. 

Notes  on  some  Rook  Paintings  in  tho  Tuli  District.  By  A.  J.  C.  Molynenx.  With 
Platee. 

Bhodesia-^Climate.        P.  Rhodeeia  8oi.  Aetoe.  2  (1901) :  48-53.  Nioot 

Some  features  of  our  climate.    By  Rev.  F.  Nioot,  s.J. 
Bhodciia— Hot  Springs.    P.  Rhodesia  8ci.  Aeeoe.  3  (1902) :  9-20.  Fergnson 

The  Geysers  or  Hot  Springs  of  the  Zambesi  and  fi^afue  Valleys.  By  D.  Ferguson. 

Bhcdciia— Bains.     P.  Rhodesia  8ei.  Assoc.  I  (1899-1900):  11-18.  White. 

On  the  Khami  Ruins,  near  Bulawayo.    By  F.  White.     With  Plates. 

SomalUand.  /.  AMcan  8.  4  (1904) :  91>108.  Kirk. 

The  Yibirs  and  Midgkns  of  Somaliland,  their  traditions  and  dialects.  By  Lieut. 
J.  W.  C.  Kirk. 

Soutli  Africa.  Henkel. 

History,  Resources  and  Productions  of  the  country  between  Cape  Colony  and  Natal, 
or  Kaffraria  Proper,  now  called  the  Native  or  Transkeian  Territories.  Compiled 
and  illustrated  by  C.  0.  Henkel,  j.p.  Hamburg;  London:  Effingham  Wilson, 
1903.    Size  10^  x  7),  pp.  124.    Map  and  Illustrationa, 

The  author  was  formerly  conservator  of  forests  in  the  Transkeian  territories. 

No.  IIL—Maech,  1905. J  2  a 
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Sadaa.      M.  Seminan  Orient.  Sprachen  7  (1904)  (A/rikan,  Studien)  263-269.      Bfllow. 

Borioht  Uber  politische  Verh&ltQiBae  im  mittleren  SndaQ.    Yon  von  Baiow. 
Sadan.  PeUrmanM  M.  50  (1904)  :  210-216.  PMHtrge. 

Zur  Oborfl&oheDgcstaUaDg  yon  Kanem.    Von  Dr.  S.  Passarga 

Togo.  DeutBch.  Koloniamatt  16  (1904) :  487-488,  SooWed. 

Berioht  dos  ( >berleutnant8  Freiherm  v.  Seefried  uber  die  Untersuchung  des  Haho- 
flusses.     With  Map. 

TranivtaL  T.  Oeolog.  8.  South  A/riea  7  (1904) :  51-56.  HolmM. 

Some  Notes  on  the  Geology  of  the  Northern  TransTaal.  By  6.  G.  Holmes.  With 
Map  and  Sections. 

Transvaal.  T.  Oeolog,  S.  South  A/riea  7  (1904) :  18-26.  Kallor. 

On  some  Glaciated  Land  Snrfaoes  occurring  in  the  District  between  Pretoria  and 
Balmordl,  with  Notes  on  the  Extent  and  Distribntion  of  the  Glacial  Conglomerate 
in  the  same  area.    By  E.  T.  Mellor. 
See  note  in  the  December  number  (p.  679). 

Tripoli  Nouv.  Arehiv.  Miee.  Sei.  12  (1904) :  1-80.  lUthniiieiilx. 

Bapport  sur  nne  Mission  Scientifique  en  Tripolitaine.  Par  H.  M^er  de 
Mathnisieulx.     With  Map  and  Plates. 

The  fnll  report  on  the   writer's  second    scientific  mission    to  Tripoli  in   1903 
(of.  Journal,  vol.  22,  p.  700). 

NOBTH   AMXBIOA. 

Canada— British  Colombia.  Xoriee. 

The  History  of  the  Northern  Interier  of  British  Columbia  (formerly  New  Caledonia) 
[1660  to  1880].  By  the  Bev.  A.  G.  Morice.  Toronto:  W.  Briggs,  1904.  Size  91  X  6, 
pp.  xii.  and  350.    Map  and  Illustration*.    Price  $2.50.     Presented  by  the  Author. 
A  valnable  addition  to  onr  knowledge  of  the  early  history  of  British  Columbia,  based 
largely  on  original  documents  preserved  at  Fort  St.  James,  Stuart  lake. 

Canada— Oeologioal  Survey.  

Geological  Survey  of  Canada.  Annual  Beport  (New  Series),  vol.  xiii ,  1900. 
Ottawa,  1903.  Size  10  x  6}.  Maps  {separate)  and  Illustrations.  Presented  hy 
the  Geological  Survey  of  Canada. 

Includes  the  summary  report  for  the  year  and  a  number  of  special  reports,  each 
paged  separately,  which  have  all  been  issued  previously. 

Canada— Hudson  Bay.  Low. 

Ann.  Bep.  Oeol.  Surv.  Canada  18,  1900  (1903)  :  Reports  D  and  DD,  pp.  84  and  81. 
On  an  Exploration  of  the  East  Coast  of  Hudson  Bay  from  Cape  Wolstenholme 
to  the  South  End  of  James  Bay.    By  A.  P.  Low.     Maps. 

On  the  G^logy  and  Physical  Chnracter  of  the  Na&tapoka  islands,  Hudson  bay. 
By  the  same.    Plates. 

Canada— Hew  Bmnswiok.  Bailey  and  Poole. 

Ann.  Bep.  Geol.  Surv.  Canada  18,  1900  (1903) :  Reports  M  and  MM,  pp.  38,  26. 

Upon  the  Carboniferous  System  of  New  Brunswick,  with  special  reference  to  the 

workable  coal.     By  L.  W.  Bailey. 

On  the  coal  prospects  of  New  Brunswick.     By  Henry  S.  Poole. 

Canada— Quebee.  Bell. 

Ann.  Bep.  Oeol.  Surv.  Canada  13,  1900  (1903):  Report  K,  pp.  11. 

On  the  geology  of  the  basin  of  the  Nottaway  river.    By  Robert  Bell.    Map. 
Canada— 8t.  Lawrenoo.    B.  American  0.8.  36  (1904) :  449-466.  Semple. 

The  Influence  of  Geographic  Environment  on  the  Lower  St.  Lawrence.  By 
E.  C.  Semple. 

Xexico.  Mem.  y  Bev.  8.  Ci.  "■  Antonio  Alzate ''  20  (1903) :  73-81.  Aleman. 

Observaciones  de  latitud  en  Apam  praotioadas  por  la  Comisidn  Geod^sica 
(M^todo  de  Talcott).    Por  S.  Aleman. 

Mezioo.  Mem.  y  Eev.  S.  Ci. ''  Antonio  Alzate  "  18  (1902) :  159-184.  B9ie. 

Sur  les  regions  des  tremblements  de  terre  au  Mexique.  (Avec  r^snm^  en 
ullemand.)    Por  Dr.  E.  Boee.     With  Maps. 
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Xezieo.  Mem.  y  Rer.  8,  Cu  '<  AfUonio  Ahate"  18  (1902)  :  267-270.  BSie. 

Breve  nottoia  sobro  el  esta'lo  actual  ilcl  Volcda  do  Tacami  (Chiaiuis).      Per  ol 
Dr.  E.  B<'«e.     With  Plate. 

Xexieo.       Mem.  y  Rer.  8.  Ci.  *"  Antonio  A'suU  *'  19  (1903) :  137-157.    Xoreno  y  Anda. 
EI  decrcclmiento  do  la  temperatura  con  U  altilud.    For  M.  Moreno  y  Anda. 

Xtxico.  National  O.  Mag.  16  (1904) :  341-85f^.  Kelson. 

A  Winter  Expedit'on  into  South-Westom  Mexico.      By  B.  W.  Nelson.      With 
JUustrations. 

CEHTBAL  AVD  SOUTH  AXXRICA. 

Braiil  and  Boliyla — Boundary.  


Brazil  and  Bolivia  Boundary  Settlement.  Treaty  for  the  Exchange  of  Territories 
and  other  Compeosations  signed  at  Petrnpulis,  November  17,  1903,  together  with 
the  Report  of  Baron  Rio  Bianco.  New  Y'»rk  :  The  Knickerbocker  Press,  [1904]. 
Size  9)  X  6,  pp.  44.    Maps. 

Gf.  Journal^  vol.  28,  p.  596  et  teq. 
Chile  and  Argentine  Bepnblio. 


Memoria  Sobre  la  Demareacion  Arbitral  de  Limitcs  entre  Chile  i  la  Hepublica 
Arjentina.     Santiago  de  Chile,  1903.    Size  11x8,  pp.  84.     Map$. 

Colombia.  B.R.8.G.  M<jdrid  46  (1901) :  260-271.  Arroyo. 

Repiiblica  de  Colombia ;  las  oomunioaciones  y  el  comercio.  For  J.  Maria  del 
Arroyo. 

French  Guiana.  Maroel 

Un  texte  ethnoi^raphiquo  inedit  du  XVIU''  fii^clo.     Par  G.  Marcel.  (Kxtrait  du 

Journal  de  la  Sociit€de8  Amerieanittei  de  Pari$,  tome  l''%numero  2.)  1904.  Size 
11x7),  pp.  22.     Presented  by  the  Author. 

The  manuscript  hero  described  was  written  by  a  French  doctor  named  I.a  Croix 
towards  the  end  of  the  ci«rhteenth  century.  It  describes  his  travels,  and  includes  a 
chapter  on  the  Indians  of  Guianu. 

Grenada.  

The  Grenada  Handbook,  Directory  and  Almanac  for  the  year  1905.  (Compiled  by 
the  Colonial  Secretary.  London  :  I^ow  &  Co.  [E.  Stanford],  1905.  Size  7J  x  5, 
pp.  viii.  and  188.     Illustration.     Price  1$.  (jd.  net.     Presented  by  Mr,  E.  Stanford. 

This  useful  handbook  includes  a  descriptive  sketch  of  the  colony,  an  otficial  directory, 
statistical  summary,  and  much  other  practical  information. 

Onatemala  and  Salvador.    Pe/erma/ms  ^.  60  (1904):  203-210.  Sapper. 

Neue  Beitr'aj^^e  zur  Kenntnis  von  Guatemala  und  Westsalvador.  Von  Prof.  Dr.  K. 
Sapper.     With  Maps. 

Intercontiental  BaUway.      B.  American  0.8.  88  (1901)  :  4<;<j-470.  

The  Pan-American  Railway.     With  Map. 
Based  on  the  oiHcial  report. 

Martinique.  Heilprin 

The  Tower  of  PeWe.  New  Studies  of  the  Great  Volcano  of  Martinique.  By  A. 
Heilprin.  Philadelphia  and  I^ondon:  J.  B.  Lippinoott  O^mpanv,  1904.  Size 
12}  X  9},  pp.  62.     Plates.    Presented  by  the  PublidCsrs. 

Patagonia.  B.R.S.O.  Madrid  46  (1904) :  218-246.  Miltneiio. 

La  Patagonia:  Conferencia  dada  por  cl  misionero  salcsiano  R.  P.  Domingo 
Milancsio. 

Peru.  Peiermanns  M.  50  (1904)  :  267-270.  Benrath. 

Ueber  eine  Eiszeit  in  der  Peruanischen  Kiistenkordillero.     Von  Dr.  A.  Benrath. 

Peru.  B.  Ouerpo  Ingtn.  Miwis  Peru,  No.  12  (1904):  pp.  28.  Steinmann. 

Observaciones  Geoldgicas  de  Lima  ^  Chanchamayo.  Por  el  Dr.  G.  Steinmann. 
WUh  Profiles. 

Peru.  Von  den  Steinen . 

Diccionario  Sipibo.  Castellano — Deutsch — Sipibo.  Apuntes  de  Gram&tica  Sipibo 
—  Castellaro,  Abdruck  der  Handsclirift  eines  Franziskaners  mit  Beitragen  zur 
Kenntnis  der  Pano-Stamme  am  Uoayali,  herausgegeben  von  K.  von  den  Steinen. 
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Iterliti :  D.  Bcimer  (E.  Volieon),  1904.  Rizo  llj  X  8,  pp.  40  and  128.  Preiented 
by  the  Author. 

The  mauuscript  from  whioh  this  has  been  priniod  was  foand  in  1884  by  R.  Payer. 
The  introductory  matter  includes  a  sketch  of  Earopcan  intercourse  (missionary  and 
other)  with  the  region,  and  a  list  of  tribes. 

Balyador.  B.R.S.G.  Madrid  46  (1904) :  272-27U.  Pefia. 

El  lago  de  Guija.     Por  J.  Mafa  S.  Pefia. 

South  America.   Nouv.  Arehiv.  Mm.  Set.  12  (1904) :  81-129.  Montfort  aud  De  U  Grangv. 

Rapport  sur  une  Mission  Scientifique  en  Am^rique  du  Sud  (Bollvie,  R^publique 
Argentine,  Chili,  Pe'rou).  Par  MM.  G.  de  Or^ui  Montfort  et  E.  Se'n^hal  de  la 
Grange.     WiUi  Maps. 

Reference  has  already  been  made  to  the  scientific  work  of  this  expedition  (cf. 
vol.  28,  p.  525 ;  24,  p.  482). 

Weft  ladiM.  Veiey. 

Tourist  Guide  to  tbe  West  Indies.  I^ondon  :  published  by  the  Royal  Mail  Steam 

Packet  Company.  Ck)mpiled  by  C.  E.  Vezey.  1904.  Size  7 J  X  10,  pp.  118. 
Mapi  and  lUuitratiom. 

AUSTBALASIA  AHD  PAGI7I0  ISLAHDS. 

Hew  Oninea^Dutoh.  Diasel. 

Tijdi.  K.  Ned.  Aard.  Qenoots.  Amrierdam  21  (1904) :  787-821. 

Besohrijving  van  een  tooht  naar  het  landschap  Bahaam.  Door  J.  S.  A.  van 
Diasel. 

Hew  Zealand.  T.  and  P.  New  Zealand  1.  S6  (1903) :  225-388.  Coekayne. 

A  Botanical  Excursion  during  Midwinter  to  the  Southern  Islands  of  New  Zealand. 
By  L  Cockayne,  ph.u.     With  Mapi  and  Plates. 

Contains  much  interesting  information  on  the  life-conditions  of  the  vegetation  of  the 
Aukland,  Antipodes,  Bounty  islands,  etc.,  with  a  sketch  of  the  history  of  the  fiora. 

Hew  Zealand— Coalfields.     T.  and  P.  New  Zealand  I.  86  (1903) :  405-418.  Park. 

On  the  4ge  and  Relations  of  the  New  Zealand  Coalfields.  By  Prof.  J.  Park. 
With  Sectione. 

Queensland.  Xeeton. 

Queensland.    Report  by   Mr.   A.   Meston  on  Expedition  to  the  Bellenden-Ker 
Range.    [Brisbane],  1901.    Size  18)  x  8},  pp.  18. 
See  note  in  the  Joumcd  for  November,  1904  (p.  592). 

Western  Anstralia.    B.  Geoiog.  8urv.  W.  AwtraUa,  No.  11  (1903) :  pp.  58.     Xaitland. 
Notes  on  the  Country  between  Ediudiua  and  Yundamindera,  North  Coolgardie 
Goldfield.     By  A.  G.'Maitland.     With  Maps  and  Sections. 

POLOt  BMI0H8. 

Antaretic— Argentine  Expedition.     B.I.G.  Argentina  22  (1904)  :  9-21.  Talonr. 

El  Viaje  de  la  "  Uruguay."    J.  Yalour. 

The  same  number  contains  various  papers  by  members  of  the  Swedish  Antarctic 
Expedition  and  the  Argentine  relief  party. 

Antarctie — Belgian  Expedition.  Lecolnte. 

Kxp^ition  Antarclique  Beige.  Au  Pays  des  Manchots.  Re'cit  du  Voyage  de  la 
BeCgica.  Par  G.  Iiecointe.  Bruxels:  O.  Sohepens  &  Cie.,  1904.  Size  10  x  6), 
pp.  368.    Maps  and  Illustrations.    Price  6s, 

Arctio.  VierUljalirs.  Naturforsch.  Ges.  Zurich  49  (1904) :  128-142.  Bikli 

Versuoh  einer  pflanzengeographischen  Gliederung  der  arktischen  Wald-  und 
Baumgrenze.    Von  M.  Rikli. 

Polar  Begions— Temperature.    Ann,  G,  18  (1904):  289-205.  Pasierat. 

La  temperature  des  poles.    Par  C-.  Pusserat.     With  Diagrams, 

KATEEKAHOAL  eEOOBAPHY. 
Cartography.  


New  York  Public  Library.    List  of  Maps  of  the  World  illastrating  the  progress  of 
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geographioftl  knowledge  from  the  earliest  times  to  the  end  of  the  Seventeenth 

Century.    New  York,  1904.    Size  7  X  4^^,  pp.  38. 

Gatalogae  of  a  fine  oolleotion  of  mape  (some  original,  some  reproduotions)  exhibited 
bj  the  New  York  Pnblio  Library  on  the  occasion  of  the  yisit  of  the  recent  International 
GeographioiJ  Congress.  The  list  (though  of  course  far  from  exhaustive)  is  representa- 
tive of  the  most  important  maps  of  the  period.  There  are  one  or  two  inaccuracies,  and 
the  dates  of  some  maps  of  doubtful  date  are  put  down  without  any  indication  of 
uncertainty.    A  few  maps  of  America,  Africa,  etc.,  are  included. 

Ohrondogj.  Hanaosr. 

A  Table  of  the  Christian  and  the  Mohammedan  Eras,  from  July  15,  a.d.  622,  the 
date  of  the  Hejira,  to  a.d.  1900.  By  the  Rev.  J.  E.  Hananer.  Ijondon :  Palestine 
Exploration  Fund,  [1904].  Size  ii  X  5},  pp.  24.  PretnUd  by  the  PaJektine 
Exploration  Fund. 

Otodasy.  Petermantu  M.  50  (1904) :  224-225.  Hammer. 

Der  Langenunterschied  zwischen  Potsdam  und  Greenwich  und  das  europuische 
Lftngennetz.     Von  Prof.  Dr.  £.  Hammer. 

Oaodssy.  Hen. 

Geodfksie.  Eioe  Darstellung  der  Methoden  fUr  die  Terrainaufnahme,  Landes- 
vermessung  und  Erdmessung.  Mit  einem  Anhange :  Anleitung  zu  astronomisohen, 
geod&tischen  und  KartographiBchen  Arbeiten  auf  Forschungsreisen.  Von  Dr.  N. 
Herz.  (Die  Erdkunde.  Herausgegeben  von  M.  Elar,  xxii.  Toil.)  Leipzig  und 
Wien :  F.  Deuticke,  1905  [1904].  Size  10|  x  7,  pp.  x.  and  418.  lUmtratUmtt. 
Pries  14m. 

Levelling.  Biv.  O.  Italiatui  11  (1904):  im-'SSi.  lopsrfldo. 

Le  moderne  teorio  della  lirellazione  geometrica  di  precisione.    Tor  A.  Loperfido. 

Longitude  Determination.         Science  20  ( 1904)  :  466-471.  Smith. 

Determination  of  Longitude.    By  E.  Smith. 

navigation— Great  Circle  Sailing.  Ann.  Hydrographie  82  (1904)  :  375-385.  Both. 

Studio  iiber  die  Schiffahit  im  grossten  Krcise.    Von  A.  Rotb. 

PHYSICAL  AND  BIOLOGICAL  GBOaBAPHY. 

Oceanography— North  Pacific.     £Cctenee20(1904):  436-437.  Ball. 

Currents  of  the  Norlh  Pacific.    By  Dr.  W.  U.  Dall. 
A  comment  on  a  previous  communication  by  Dr.  Binhop. 

Oeeanographj — North  Sea.  Bverdingen  and  Wind. 

Coneeil  Perm.  Internal.  Explor.  Mer^  Publ.  Ciroonstance,  No.  14  (1904)  :  pp.  10. 

Oberflachentemperaturmessnngon  in  der  Nordsee.  Vorl&ufige  Mitteilung  von 
Dr.  E.  van  Everaingen  und  Dr,  C.  H.  Wind.     With  Diagrame. 

Oesanography — Tides.  Keiuing. 

Der  Hochseepegel  und  die  Erforschnng  der  Ebbe  und  Flut  auf  hoheni  Mecre.  Von 
A«  Mensing.  (Sonder-Abdruck  ans  der  *' Zeitschrift  fiir  Inbtrumontenkunde,*' 
1903,  November.)    Berlin :  J.  Springer.    Size  11x8,  pp.  10.    lUtutratione. 

Seismology.  Davison. 

A  Study  of  Recent  Earthquakes.  By  C.  Davison.  London  and  Newcustle-on- 
Tyne :  The  Walter  Scott  Publishing  Co.,  1905.  Size  7)  x  5,  pp.  xii.  and  356. 
Diagrams  and  lUudrations.    Price  68.    Preeented  by  the  Publishers. 

Detailed  descriptions  of  **a  few  of  the  more  important  earthquakes  that  have 
occurred  during  the  last  half-century."  The  book  will  be  of  much  value  as  supplement- 
ing existing  text-books. 

Tides.  Ann.  Hydrograj^ie  22  (1904) :  449-451.  

Zusammenstelluug  einheitliclier  Ikzeichnungen  ffir  die  Vertikal-Ausmessungen 
der  Gezeiten. 

Voloanoes.  Naiurw.  Wochenterijt  8  (1904) :  929-935.  Lang. 

Die  Gipfelkronuogen  von  Vulcankuppen.    Von  O.  Lang.     With  Illustrations. 

Voloanoes.  Beolns. 

Proposition  de  dresser  unc  C'arte  nuthentique  des  Voleans.  Par  K.  Beolns. 
(I^Iztrait  du  No.  11  [1903]  du  BulUlin  de  la  8*>ciele  btlje  d'A»tronomie.)  Bruxelles  : 
Sooi^td  beige  d' Astronomic.  Size  9)  X  6^,  pp.  6.  Presented  by  the  Societe  beige 
d^AMronomSs. 
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Zoo-geography—BoptUei.    P.A,  Nat.  8oi.  Philadelphia  56  (1904) :  464-474.        Brown. 
PoBt-Qlacial  Neaictic  Centres  of  Dispersal  for  Reptiles.    By  A.  K.  BrowD. 

AHTHBOPOOEOOBAPHT  AHD  HI8T0SIGAL  GEO&BAPHT. 

Commeroial  Oeograpliy.  Eokert. 

Grundrlss  dor  Handelsgeographic,  von  Dr.  M.  Kckert.  2  vols.  Leipzig  :  G.  J. 
Goschen,  1905.  Size  9x6,  pp.  (?ol.  i.)xii.  and  230,  (?ol.  ii.)  xvi.  and  518.  Price 
(vol.  i.)  3.80m. ;  (?oI.  ii.)  Sm.    Pre$enUd  by  the  Publisher,    [To  be  reviewed.] 

Historical— Oolnmbus.  Vignaad. 

La  Maisou  d'Albe  et  les  Archives  Golombienncs.  Avec  un  Appendice  sur  les 
manuacrita  que  possddait  Fernand  Oolomb  et  un  tableau  gcn^alogique.  Par  H. 
Vignaud.  (Extrait  du  Jonrnal  de  la  Soci^te'  des  Aniericanistes  de  Paris,  tome  l"", 
No.  3.)    Paris,  1904.    »ize  11)  x  8,  pp.  18.    Presented  by  the  Auihor. 

History  of  Geography.     B.H.8.Q.  Madrid  46  (1904)  :  176-210.  Duro. 

La  Geografia  en  Espa&a  en  los  siglos  xvi.  y  xviii.    Por  G.  F.  Duro. 
History  of  Navigation.    Ann.  Hydronraphie  32  (1 904) :  473-482.  Schulie. 

Pastor  Mauritius  Rachels  Geistlioh  See-Kompass.    Von  Dr.  F.  Schulze. 

Account  of  an  old  work  intended  for  the  use  of  sailors,  which  was  written  at  Peters- 
dorf  in  Fehmarn  in  1662.  It  included  spiritual  and  intellectual  as  well  as  nautical 
iustmction. 

eSNSEAL. 

Bsioriptiva  Geography.  Batiel. 

Ueber  Naturschilderung.  Von  F.  Ratzel.  MUncben  und  Berlin :  Ii.  Oldenbourg, 
1904.    Size  7J  x  4J,  pp.  viii.  iind  394.    PlaUt.    Price  It.  Qd.  net. 

A  treatise  on  the  element-)  of  beauty  and  impress! veness  in  natural  objecls  and 
scenery,  und  on  the  art  of  observation  and  description  of  the  same.  It  is  intended  as 
an  aid  to  teachers  desirous  of  arousing  an  appreciation  of  natural  beauties  in  their 
pupils. 

Educational.  Becker. 

Methodik  des  geographischen  Unterrichtes.  Ein  padagogisch-didaktitichos  Uand- 
buch  fiir  Lehramtskandidatcn  und  Lehrer.  Von  Dr.  A.  Becker.  (Die  Erdkunde, 
Herausgege}>en  von  M.  Klar.  111.  Teil.)  Leipzig  und  Wien :  F.  Deuticke,  1905 
[1904].     Size  lOJ  x  7,  pp.  viii.  and  72.     PHec  3m. 

Geographical  Classics.  Krtimmol. 

Ausgewahlte  Stiioke  aus  den  Klassikern  der  Geographic  fUr  den  (xebrauch  an 
Hocbschulen  zusammengestcllt  von  O.  Kriimmel.  Dritte  Reihe :  aus  Sir  Charles 
Lyell,  Eduard  Suess,  Ferdinand  von  Richthofen,  A.  Grisebaoh  und  J.  G.  Kohl. 
Kiel  und  Leipzig :  Lipsius  &  Tischer,  1904.  Size  9^  x  6^,  pp.  vi.  and  208.  lUui- 
trations.    Price  2.50m.    Praented  by  tJ^e  Compiler. 

The  selection  in  this  tliird  and  last  instalment  has  been  carried  out  with  equal 
judgment  with  that  shown  in  the  preceding  (JoumaZ,  vol.  23,  pp.  275,  806). 


NEW  MAPS. 

By  E.  A.  RBBVXS,  Map  Owator,  H.O.a. 

SUBOFE. 

£gina  Island.  Laxnpadarios. 

Topographical  Map  of  the  Island  of  J£giua.      By  Dr.  Emm.  N.  Lampadarios. 
Scale  1  :  24,500  or  21  inches  to  a  stat.  mile.    Athens,  1904.     Price  A«. 
A  general  map  of  the  island,  with  ancient  roads  and  sites  in  red.      The  lettering  is 
in  Greek. 

Cyprus.  Bellamy. 

A  Geological  Map  <>f  Cyprus.  Compiled  by  C.  V.  Bellamy,  p.g.s.  Scale 
1  :  348,480  or  55  stat.  miles  to  an  inch.  London :  Edward  Stanford,  1905. 
Price  &t.     Presented  by  the  Publisher. 

The  topographical  basis  of  this  map  is  Stanford's  reduction  of  the  trigonometrical 
survey  of  Cyprus,  executed  by  Captain   H.  II.  (now  Lord)  Kitchener,  r.e.,  in  1882. 
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The  geological  data  and  the  aooompanying  text  are  the  rcinit  of  obeer?atioDB  extend- 
ing over  a  period  of  five  years,  during  which  Mr.  Bellamy  was  stationed  in  the  island. 
The  text  gives  a  brief  explanation  of  the  oharaoteristios  of  the  various  formations.  The 
map  is  on  too  small  a  scale  to  give  much  detail,  but  the  general  geological  features  are 
elearly  indicated  by  different  colours,  one  or  two  of  which  might  have  been  less  dense 
with  advantage. 

SagUnd.  Hewlett  and  Kelsey. 

Lancashire  and  Cheshire.  Scale  1 :  126,720  or  2  stat.  miles  to  an  inch.  Reduced 
from  the  Ordnance  Survey  by.E.  G.  W.  Hewlett,  ila.,  and  0.  E.  Kelsey,  M.A.  2 
sheets.  London :  Edward  Stanford,  1904.  Price  15«.  net.  Fre$efUed  by  the 
PtMiiher, 

In  many  respects  this  is  an  excellent  specimen  of  a  school  wall  map  on  the  tinted 
contour  or  "  layer  *'  system,  and  it  is  evident  that  care  has  been  taken  with  its  pro- 
duction. One  good  feature  of  the  map  is  that  only  tints  of  one  colour — burnt  bienna 
— ^have  been  employed,  instead  of  several  different  colours,  as  is  often  the  case.  Thus 
there  is  a  gradual  gradation  and  increase  in  intensity  of  the  tint  from  the  lowest  levels 
to  the  highest,  with  no  abrupt  change  from  green  to  brown.  The  first  two  tints  show 
the  land  from  sealevcl  to  300  feet  and  from  300  feet  to  600  feet,  the  next  is  between 
600  feet  and  1000  feet,  and  after  that  the  tints  are  at  intervals  of  500  feet  up  to  2500 
feet.  To  have  kept  the  intervals  equal,  and  at  the  same  time  to  have  brought  out  the 
leading  features,  would  perhaps  have  been  a  difficult  matter,  and  without  increasing 
the  number  of  contours  and  tints  considerably,  the  results  could  not  have  been 
satisfactory,  as  so  much  of  the  land  is  below  1000  feet ;  but  it  might  have  been  better 
if  the  lower  lands  hud  been  shown  at  intervals  that  were  some  even  multiples  of  the 
others — say  250  feet  apart;  as  they  are  now,  the  300  and  600  feet  lines  somewhat 
disturb  the  symmetry  of  the  orographic«il  tinting.  Railways  are  shown  by  tiiin  red 
lines,  and  the  relative  population  of  towns  is  indicated  by  symbols.  The  difference 
between  the  high  and  low  water  line  around  the  coast  is  shown  by  different  tints  of 
blue.  The  heights  of  many  points  are  shown  by  figures  in  feet.  The  map  is  not 
overcrowded  with  names,  and  is  most  suitable,  iis  a  specimen  of  this  kind  of  map,  for 
educational  purposes. 

Ingland  and  Wales.  Ordnance  Surrey. 

Obdvavob  BuBYiT  OF  Bhgland  ahd  Walm  : — Sheets  published  by  the  Direotor- 
General  of  the  Ordnance  Snnrey,  Southampton,  from  January  1  to  31, 1905. 

l-inoh : — 

(Third  edition)  in  outline,  19,  219,  220,  222,  237,  257,  298,  1«.  each  (engraved). 
(Third  edition)  with  hills  in  brown  or  black,  9,  12,  19,  298,  U.  each  (engraved). 

S-inek — Oounty  Haps  (first  revision) : — 
Brecknookshire,  5  n.w.     Herefordshire,  0  s.e.,  7  8.B.,  10  s.w.,  11  n.b.,  17  n.w.,  n.e., 

S.W.,  18  8.W.,  19  N.E.,  8.E.,  20  N.E.,  8.W.,  21  N.W.,  24  N.W.,  N.E.,  8.E.,  25  N.W.,  N.E.,  8.W.,  8.B., 

26  8.W.,  8.E.,  32  8.E.,  41  8. w.,  47  8.W.,  52  8.E.  Letoestershire,  2()  n.w.  Lineolnshire,  145 
H.B.,  146  N.W.,  147  8.W.,  151  N.w.  Radnorshire,  9  n.b.,  10  8.w.,  8.B.,  16  ii.B.,  17  N.B., 
22  N.W.,  23  8.K.,  25  8.W.,  28  n.w.,  29  N.w.,  H.B.,  s.w.,  30  N.w.,  8.W.,  33  s.w.,  34  N.w. 
Rntland,  5  8.E.,  6  n.w.,  n.e.,  s.e.,  7  n.w.,  9  n.w.,  n.e.,  11  n.w.,  13  n.w.,  n.b.,  s.e. 
Somersetshire,  49  8.E.,  50  s.b.,  57  s.b.,  60  s.w.,  61  n.k.,  69  n.w.,  n.e.,  8.W.,  70  s.w.,  72 
N.W.,  78  N.E.,  79  N.w.  Suffolk,  77  s.e.  Warwiokihirc,  16  n.w.,  17  n.w.  Worcester- 
shire (12  N.E.  and  13  N.w.),  12  s.e.,  13  n.w.  and  12  n.e.,  16  N.w.,  23  N.w.  Yorkshire 
(First  Revision  of  1891  Survey).  285  s.w.     U.  each. 

S6-ineh — County  Msps  :— 

Brecknockshire,  VII.  8,  12;  VIII.  1,  ry;  X.  5, 13,  14,  15, 16;  XI.  6,  10.  18;  XIV. 
1,  2,  3,  4,  5,  6,  7,  9, 10,  11,  13,  14;   XX.  2,  3,  5,  6,  7,  9,  10,  13,  14,  15;   XXVI.  1, 
8;  XXXVIII.  IS;  XLIII.  1,  5,  6,  8  (9  and  13),  10, 11  (13  and  9).     Carmarthen- 
shire, XI.  9, 13 ;  XIX.  5,  9 ;  L.  1,  5,  9.    Devonshire,  XVIII.  4,  8,  11,  12.  15, 16; 
XIX.  1,5,9,  13;    XXI.   13,   14,    15,   16;    XXIV.  12;   XXVUl.  6,  7,  8,  10.  11; 
XXIX.  9  ;   XXX.  4,  8  ;  XXXI.  2 ;  XXXII.  5,  9 ;  XXXIV.  14, 15, 16 ;  XXXV.  7; 
XXXVI.  15;  XLIV.  8,  12,  15;  XLV.  1,  2,  4.  5,  6,  8,  10,  11,  12;  XLVI.  1.  5,  18; 
XLVII.  3,7,  12;   LVI,  1,  2,  3,  4,  5,  7,  8,  9,  10,  12;    LVII.  5,   13,  14,   15,  16; 
LVIII.  13,  15,  16;    LIX.  1,  6,  11,  12,  16:  LXIX.  2,  3,  4,  6,  7,  10,  11,  14;   LXX. 
1,  2,  4,  5,  6,  7,  8,  9, 11,  12,  13,  14,  15.  16:  LXXI.  1,  .5,  9,  13;   LXXII.   1,  5,  10,  14; 
LXXXI.  2,  3,  4,  6,  7,  8,  10,  II,  16:  LXXXII.  2,3,  4,  6,  7,  8,  10,  11,  12,  14,  15,  16; 
LXXXIII.  3,  12 :  X(  HI.  3,  4,  7,  1 1 :    XCIV.  1,  2.  3,  4,  6,  9.    Glamorgan,  III,  11. 
Lincolnshire.  CXIV.  1,  2,  3.4,5,6,  7,  8,  9,  10,  11,  12,  13,  14.  15,  16;  CXV.  5, 
15;   CXXIV.  3,  7,  11.  15;  CXXV.  1;   CXXVI.  1,  2,  8,  9, 10,  11, 12,  13, 14, 15,  16; 
CXXVII.  1,  2,  3,  4,  5,  6.  7,  8,  9,  K),  11,  12,  13,  14,  15,  16.     Norfolk,   CII.  2, 
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3,  6,  9,  10,  11,  12, 14,  15,  16:  CIII.  5,  6,  7,  8,  9, 10,  II,  12,  13,  14,  16;  CIV.  5,  9, 
13,  15;  CVl.  6,  7,  8.  11:  CVIIl.  4;  CIX.  2,  3.  SvffBlk,  XI.  11.  12.  15,  16; 
XIII.  1,  2,  3,  5,  6.  9,  10,  13,  14.  15,  16;  XIV.  10,  11,  13,  14,  16;  XV.  13; 
XVIL13;  XX.  3,4;  XXI.  1,  2,  4;  XXII.  1,  2,  3.  4;  XXHI.  1,2,3.4;  XXIV. 
2,  3.  Wanriekshire,  XIV.  1.  5, 11,  12,  10;  XXL  1,  2,  5,  9, 10 ;  XXII.  3,  4,  7,8, 
II;  XXIII.  1,  2,  5,  6,  9 ;  XXIV.  3,  4,  7,  8,  10,  11,  12,  13,  14:  XXV.  2.3,7.9; 
XXXI.  1;  XLII.4.  Wowertwrriiire,  VI.  11,  12,  16;  XVII.  13,  14;  XXIV.  1; 
XXVII.  5  ;  XXXV.  4  ;  XXXIX.  8.    3s.  each. 

England  and  Walat.  eeologlcal  Snrraj. 

1-inoh  map  (New  Series).    Coloar  printed. 

KeadlDg,  268;    Sonthampion,  315;    Dorchester,  328;    Woymontb,  842.     Drift 

editioDB.    1«.  62f.  ecich, 

{K  Stanford,  London  Agent.) 
Qsnnaay.  Kdnigl.  Preim.  Landes-AninahBe. 

Karte  dcs  Dentschen  Boiobes.  Hcransgcgebcn  von  dcr  Kartographischc  Abtheil- 
ung  dor  Konigl.  Preusaische  Landes-Anfnabue.  Scale  1 :  100,000  or  1*6  stat 
mile  to  an  inch.  Sheets :  240,  Wittenbcrge ;  264,  Klotze  ;  289,  Obisfelde. 
Berlin,  1904.    Price  1.50m.  each  eheet. 


China.  Chow  and  Bonnt. 

Map  showing  the  Telegraph  Lines  of  China.  By  W.  1*.  Chow  and  C.  Chr.  Sonne. 
Shanghai:  Oriental  Press,  1903. 

A  large  roughly  drawn  outline  map  of  a  diagrammatic  character,  showing  only  the 
telegraph  lines  and  cables.     Names  of  places  are  in  Chinese  and  Englisb. 

China.  Inspectorate-Oenaral  of  Customs  and  Post. 

Postal  Working  Map  of  China.  Compiled  in  the  Postal  Secretary's  Office, 
Inspectorate-General  of  Costoms  and  Post,  Peking,  May  15,  1903.  Shanghai: 
Oriental  Press,  1903. 

This  map  ^i?es  a  considerable  amount  of  information  concerning  the  postal  roadd 
and  postal  districts  of  China.  Postal  towns  are  shown  in  black,  and  non-postal  towns 
in  brown.  Telegraph  stations  are  indicated,  and  other  information  is  given.  No  hills 
are  shown,  and  the  map  is  only  in  outline.  There  are  insets  on  enlarged  scales  of  the 
Hankau,  Canton,  and  Newchwang  districts. 

Negri  Bembilan.  

Map  of  the  Negri  Sembilan,  Malay  Peninsula.    Scale  1 :  126,720  or  2  stat.  miles 
to  an  inch.    Compiled  from  Kevenue  Surveys.    2  sheets.    Southampton  :  Ordnance 
Survey  Office,  1903. 
This  is  by  far  the  best  map  that  has  been  published  of  this  imperfectly  exulorud 
part  of  the  Malay  peninsula.     It  is  printed  in  colours,  and  shows  roads,  paths,  railways, 
telegraphs,  and  alienated  lands— agricultural  and  mineral— besides  giving  general 
information  as  to  the  physical  features  of  the  country. 

Persia.  Stahl. 

Routenkartc  von  Zentral  und  Nordwestlichen  Persion  nach  eigenen  Aufnahmen 
von  A.  F.  8Uhl.  Scale  1 :  840,000  or  13*2  stat.  miles  to  an  inch.  Petermanns 
Qeographitclie  MiUeiiungen^  Juhrgang  1905,  Tafelu  1  u.  2.  Gotha :  Justus  Perthes, 
1905.     Presented  by  the  Publisher. 

Siberia.  Gnerassimoff  and  Xeistar. 

Carte  geblogiquo  de  la  region  auriferc  de  la  Lena.  Dressde  par  A.  Gnerassimoff. 
Scale  1  :  42,000  or  1*5  inch  to  a  stat.  mile.  Sheet  P6.  Carte  geologique  de  la 
region  aurif^re  d'lenissei.  Dressee  par  A.  Meister.  Scale  1:  84,000  or  1*3  stat. 
mile  to  an  inch.  Sheets :  K  7  and  8  ;  L  6, 8,  and  9.  St.  Petersburg  :  Comity 
G^logique,  1902-3.    Presented  by  the  ComitS  G^logique,  8U  PeUrsburg. 

These  sheets  are  in  continuation  of  the  geological  maps  of  the  auriferous  regions  of 
Siberia  which  have  been  in  course  of  publication  for  some  yeard.  They  are  on 
sufficiently  large  scales  to  show  a  cjnsidcrahlc  amount  of  detailed  geological  data,  and, 
in  addition  to  the  maps  thems(>lve8,  there  arc  useful  sections  across  the  regions  in 
different  directions. 

A7BICA. 

Africa.  Topographical  Section,  Oenoral  Staff 

Africa.    Scale  1  :  1,000,000  or  158  stat.  miles  to  an  inch.    Sheet  71,  Monrovia. 
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Pries  28.  each  ikeet.  Soale  1 :  250,000  or  3*9  stat.  miles  to  an  inch.  BriiiBh  Central 
Africa.  (Provisional}  Sheets:  105-G,  Songwe  river;  105-K,  Nyika  plateau. 
Priee  1«.  Cd.  each  theet.  Egyptian  Sudan.  Sheets:  66-M,  Hillet  Nner;  78-A, 
Ghaba  Shambe.  Priee  U.  6$.  each  eheet  London :  Topographical  Section,  General 
Staff,  War  Office,  1905.    PreeerUed  by  the  Director  of  Military  Operations. 

Ceatxal  Africa.  Onj. 

Tanganyika  Concessions,  Limited.     Mr.  George  Grey's  map  showing  exploration 
and  discoveries  up  to  August,  1904.    Scale  1  :  1,018,700  or  16  stat.  miles  to  an 
inch.    London :  Whitehead,  Morris  &  Co.,  [1905].    Presented  by  George  Grey,  Esq. 

The  first  edition  of  this  map,  which  showed  the  results  of  explorations  up  to 
September  8,  1902,  was  noticed  in  the  Geographical  Journal  for  July,  1908.  Since 
then  a  coDsideraUo  amount  of  exploratory  and  survey  work  haa  been  accomplished 
by  the  company's  officers,  the  results  of  which  are  embodied  on  this  new  edition 
which  has  just  appeared.  This  is  specially  the  case  in  the  western  part  of  the  map. 
Much  of  the  work  is  necessarily  of  a  preliminary  nature,  and  consists  only  of  route 
surveys.  No  attempt  has  been  made  to  give  the  longitudes,  which  perhaps,  in  the 
present  state  of  their  uncertainty,  is  the  best  course  to  wlopt. 

XgTPt.  Hughes. 

New  Map  of  the  Egyptian  and  Sudan  Goldfields.  Compiled  by  Geo.  Hughes. 
Scale  1  : 1,393,920  or  22  Btat.  miles  to  an  inch.  London :  The  Charto  Map  and 
Plan  Co.,  [1904].    Price  £3  3«. 

This  map  shows  the  limits  of  the  various  mining  concessions  and  properties  of 
different  mining  companies  in  Egypt  and  the  Egyptian  Sudan.  It  also  snows  the 
location  of  ancient  mines  and  old  workings,  in  addition  to  wells,  caravan  routes,  and 
other  general  information.  The  information  from  which  the  map  has  been  compiled 
has  been  chiefly  obtained  from  mining^engincers  and  other  officers  attached  to  exploring 
and  prospecting  expeditions  despatched  by  the  different  companies  whose  properties 
are  fchown  upon  the  map.    The  style  in  which  the  map  is  produced  ia  extremely  rough. 

German  East  Africa.  Sprigade  and  Xoiiel. 

Karte  von  Deutscb-Ostafrika.  Begonnen  unter  Lcituog  von  Dr.  Richard  Kiepert, 
fortgesetzt  unter  Leitung  von  Paul  Sprigode  und  Max  Moisel.  Scale  1  :  300,000 
or  4*7  stat.  miles  to  an  inch.  Sheet  F4,  Gawiro.  Berlin :  Dietrich  Reimer  (Ernst 
Vohsen),  1904.    Presented  by  Herr  Max  Moisel 

AXEBIOA. 
Argentine  Bepnblie.  Greiner. 

Piano  Catastral  de  la  Gobernacion  del  Chubut.   Por  U.  Grcincr.  Scale  1 :  750,000 

or  11*8  stat  miles  to  an  inch.    4  sheets.    Buenos  Aires:  Libreria  Alemana,  1904. 

This  map,  which  is  printed  in  colours,  has  been  compiled  from  the  latest  information , 

including  the  surveys  of  the  Chile-Argentine  Boundary  CommiBsions.     It  is  specially 

interesting  as  showing  the  location  of  the  Welsh  colonies.     The  map  is  well  executed, 

and  has  been  lithographed  in  Justus  Perthes  geographical  establishment  in  Gotha. 

BueAOS  Aires.  ludwig. 

Nuovo  Piano  del  Municipio  de  Buenos  Aires  y  parte  del  Purtido  de  Avellaneda. 
Publicado  por  Pablo  Ludwig  segun  los  dates  mas  reoientes.  Scale  1  :  35,000  or 
1'8  inch  to  a  stat.  mile.    Buenos  Aires,  1904. 

Panama  Bepublic.  Xilitary  Information  Division,  U.S.  Army. 

Map  of  the  Bepublio  of  Panama.  Scale  1  :  696,960  or  11  stat.  miles  to  an  inch. 
Prepared  in  the  War  Department  Office  of  Cbief  of  Staff,  Second  (Military 
Information)  Division,  General  Staff,  U.S.  Army,  January,  1904. 

A  somewhat  roughly  executed  map,  with  soundings  round  the  coast-lino.  In  most 
parts  of  the  interior  little  information  is  given,  and  the  chief  importance  of  the  map 
IS  that  it  shows  the  line  of  the  proposed  canal. 

GSVX&AL. 
World.  Debet. 

Neuer  Haudatlas  Uber  alle  Telle  der  Erde.  Horausgegeben  von  E.  Debes. 
Dritte  vorbesserte  Auflage.    I^ipzig :  H.  Wagner  &  £.  Debes,  1905. 

This  is  the  third  edition  of  Debes'  well-known  general  atlas.  No  new  maps  have 
been  added,  and  the  arrangement  of  the  plates  is  similar  to  that  in  the  earlier  edition 
of  the  atlas.  The  excellent  style  in  wnich  it  has  been  produced,  and  the  reliable 
character  of  the  information  it  gives,  have  obtained  for  the  atlas  a  good  reputation. 
In  the  preparation  of  this  edition  the  maps  have  been  carefully  revised. 
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World.  Hartlebtn. 

A.  Hurtleben's  Volks-AUas  enthaltend  72  Karten  in  Eiohundert  KartbuaeiteD. 
Vierte  Aoflage.  20  Lieferung.  Vienna  and  I^ipzig:  A.  Hartleben,  [1904]. 
Prioe  50  pf.  each  part. 

This  is  the  oondading  part  of  the  fourth  edition  of  this  cheap  general  atlaa,  and 
oontains  the  index  and  following  plates :  27,  Germany,  sheet  iv. ;  38,  Gallcia  and 
Bokowina ;  70,  Syria,  Palestine,  and  Cyprus. 

GEABT8. 

Admiralty  Gliartt.  Hjdrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Uydrographic  Department,  Admiralty,  during 
November  and  December,  1904.  Pmented  by  the  Hydrographie  Department. 
Admiralty. 

No.  InchM. 

2287  Tidal  streams  round  the  British  isles,    it. 

2498  m  =  2*7      Scotland,  west  coast : — Southern  part  of  the  sound  of  liaasay 

and  Inner  sound.    2c.  6d. 
8441  m  =  6*9      Scotland,  west  coast  :--Gairloch.    2$.  6d. 
3422  m  =6*8      Scotland.    Hebrides :— East  loch,  Roag.    Ss.  6d, 
3444  m  =  6'9      Ireland,  south-west  coast :— Crookhaven,  Ballydiylin,  and  Toor- 

more  bays.    28,  6d, 

3467  m  =  var.     Iceland,  plans  on  the  north  coast : — Kalshamarsnes,  Blondaos, 

Selyig,  Hagenesvig,  Sandvig,  Huseyig,  Snerstastadir,  Thors- 
havn.    Ic.  6d, 

3462  m  =  5*9      British  Columbia : — Southgate  group  and  anchorage.    Is.  6d. 
3464  m  =  var.    Alaska.    Harbours  and  anchorages  in.     U.  6d. 

3477  m  =  4*0      Africa,  west  coast :— Port  Forcados.    U.  6d. 

628  m  =  3*0      Africa,  west  coast.    Bight  of  Biafra : — Opobo  river.     It.  6d. 

839  m  =  4*0      East  Indies.     Andaman  islands : — Port  Meadows  and  Kotira 

anchorage.    It.  Qd. 
8471  m  =  0*4      Sumatra :— Banka  strait.    2t,  6(1. 

3463  m  =  0*97    Philippine  islands,  Mindanao,  south  coast :— Dumankilas  bay. 

U.Gd. 
3449  m  =  60      China,  east  coast : — Amoy,  outer  harbour.    2t.  6d. 

1260  m  =(^!?^}  China,  north  coast:— Cbing  tsu  shan  to  Chifu  bluflf,  including 
^       ^       Chifu  or  Yentai  harbour.    Plan:— Chifu  or  Yentai  landing. 
2t.ed. 

3468  m  =  var.     China,  north-cast  coast.     Plans  on  the  ooast  of  Shantung : — 

Malan  and  Lungyen  coves.     Yangyuchih  bay.    Litau  bay. 
Ayleu  bay.    It.  6d. 

3457  m  =  0*98    China,  north  coast :— Litau  bay  to  Chutau,  including  Wei  hai 

wei  harbour.    2t.  Gd, 

3019  m  ={q.o[    Japan.    Kiusiu,  north-west  coast:— Imari  wan  and  approaches. 

^"^^^        Plan :— Hibi  Suido.    2».  Gd. 
2441  m  =  0*32    Japan  :— Tsugaru  strait.     2«.  6d. 

3455  m  ={t.oor  '^*P*^-     Nipon,  south  coast  :—Aikuchi  bana  to  Yeboshi  bana, 
^        '       including  Nagashima  wan  and  Kanzaki  wan.     Nishiki  wan. 
28.6(1. 

3400  m  ={4.a|    Japan.     Nipon,  south  ooast  :^Ino  hana  to  Aikuclii  bana,  includ- 
^    ^        ing  Kada  wan  and  Owashi  wan.     Kuki  ura.    2a.  6d. 

3458  m  =  var.     New  Guinea.     Plans  of  anchorages  on  north-east  coast : — Buna 

roads,  Oro  bay.  Port  Harvey,  Anaaari  harbour,  Pusi   Pusi 

harbour,  Wamnea  anchorage,  Kitava  island  anchorage.   It.  6d. 
3436  m  =  0-49    New  Zealand,  oast  coast :— Plate   island    to  Cape    Runaway. 

2t,ed. 
1103  m  =  var.    North  Pacific  ocean:— Palao  or  Polew  islands,  Korror  harbour, 

Helen  reef,  Mapia  island,  Los  Martires.     1*.  6d. 
3461  m  =  2*4      Pacific.     Tubuai  islands : — Vavitao  or  Kavaivai.     1«.  6<i. 

87  Spain  and  Portugal,  west  coasts.    Plan  added:— Sines  bay. 

1128  Mediterranean  sea.     Sardinia,  ports  in.     Plan  added: — Arbatax 

road. 
2634  Mediterranean  sea.    Syria.  Has  En-Nakura  to  El  Arish.    Plan 

added :  —  Yafa  anchorage. 
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No. 

'3GU    Capo  Verdo  islandB.    Plans  added:— San  Filippe  and  Eucaina^ao  uuohor- 
ages,  port  St  Jagu.    New  plans : — Porto  Prayo,  English  road  (Mayo  !.)• 
3004    Iceland.    Places  on  the  south  and  east  coasts.     Plan  added : — Vestmnn- 

Dueyjar. 
652    Africa,  cast  coast.    Plan  added :—  Mozambique  unohoriige. 
1809    Africa,  east  coust.     Mozambique  to  ICas  Pekawi.     Plans  added: — Port 

Duarte  Pedroso^Belmore  harbour,  Port  Nakalu. 
764    Soutb-West  Pacific.    New  Hanover,  etc.    Plan  added : — Peter  haven. 
55    South- West  Pacific.    New  Ireland,  etc.    New  plan : — Nusa  harbour. 

(/.  D,  Potter,  Agent.) 

Ghartt  Oanoellad. 

No.                                                                                         Cancelled  by  Mo. 

2498    Southern    part    of    the\    ^         ,.,,  ^^,^„ 

sound  of  Raasay,  etc.  /    Same  title 241)8 

2184    Crookhaveu.      Plan  onJNow  plan, 
this  sheet  /    Crookbavcn,  Ballydivlin,  and  Toormoro  .     3441 

252    Port  Bona.  Plan  ou  this^ 
chart  / 

369    Mayo.      Plan    on    thisj 
sheet  f 

628    Plans  in  the   bight  of  i  New  plan. 

Biafra  :~Opobo  river.  J     Opobo  river G28 

1809    Fernando    Velofio    bay.\New  plan. 

Plan  (m  this  chart.  /    Port  Nakala 1800 

2837b  Pkn  of  Abu  Shahr  on 


I 


this  chait 
839    Port  Meadows.  |    pLr^  Meadows  and  Kotara  anchorage .     .      839 


126i)    Chif  u  or  Yentaiiharbour. 
125<)    Chifu  islands  anchorage 
Pltm  on  this  chart. 


New  chart, 
Chingtau  Rhan  to  Chifu  bluff,  including 

Chifu  or  Yeutai  harbour 1260 

3019    Tsu    saki    to    Kagara-iNew  plan, 
siuia.  j     Imari  wan  and  approachcH 3019 

tiAA%     rp  4     i  \New  chart. 

2441     Isugaru  strait.  |    Tsugaru  strait 2441 

952    Nag  ura.    Plan  un  thisl  Xew  plans. 

chart.  /    Aikuchi  bana  to  Yeboslii  bana    ....     3455 

951     Kada  Ijay.   Plan  on  this] 

chart.                                     (New  plan. 
356     Owasi    bay.      Plan   onf     Ino  hana  to  Aikui'hi  bana,  etc 3460 

this  chart.                               ) 
1103    Talao  or  Pelew  iblands    New  sheet  of  plaiib 1103 

(/.  D,  Pottery  Agent.) 

Charti  that  have  reoeivod  Important  Oorreetioni. 

No.  1167,  England,  west  coast: — Burry  inlet.  1543,  England,  cast  coast: — 
Yarmouth  and  Lowestoft  roads,  etc.  1625,  England,  east  coast : — Seaham  harbour. 
2296,  Baltic  :— Gulf  of  Bothnia  (Sheet  1).  2646,  France,  west  coast :— Bourgneuf 
to  lie  de  Croix.  2989,  France,  west  coast : — Entrance  to  the  Loire  rivor.  2664, 
Franco,  west  coast : — Pointe  d*Arcachon  to  Pointe  de  la  Coubre.  92,  Spain,  west 
coast: — Cape  St.  Vincent  to  Gibraltar.  1567,  Africa,  north  coast:-  -Approaches 
to  Bona.  308,  N'orth  America :— Gulf  and  river  of  St.  Lawrence  (Plans  in).  2818, 
United  Statcp,  cast  coatt : — Hampton  roads.  tK>9,  South  America: — remambuco 
roads.  551,  South  America,  east  roast:  — Port  San  Antonio,  Port  St.  Elena.  461, 
Africa,  wt^st  coast:-  AVari  nnd  Benin  rivers  and  creeks.  <I22,  Africa,  west  coast  :— 
Bonny  and  New  Calabar  riveri*.  1810,  Africa,  east  coast:— River  Zambesi  to 
Mozambi<iue  liarlxmr.  6()5,  Africa,  east  eoasit :  Zanzibar  harbour  and  its  approaches. 
1235,  Persian  gulf : — Mouth  of  the  Euphrates.  1419,  Bay  of  Bengal.  Andaman 
islands :  — Long  island  to  Tort  Blair.  1348,  B>rnoo:— Natuna  islands.  1180, 
China,  east  coast: — Approaches  to  Hongkong.  2(U8,  China  sea,  Formrwa,  north 
coast : — Ke  lung  harbour.  1798,  China,  north  coast : — Kwang  tung  peninsula,  etc. 
1259,  Korea : — Fusan  harbour.    2875,  Japan,  Naikai  (Seto  uchi).    2921,  Australia, 
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uast  ooA8t:~CHpo  Gmfti^u  to  Uopo  idluods.    2J23,  Aiutraliu,  east  ooaat: — ^Uope 
islaudfl  to  Turtlo  groap.    939,  No«r  Guiuua :— Cape  Nelsun  to  Horcalca  bay. 
{/.  D,  Potter,  Agent.) 

Chile.  Chilian  Hjdiographio  OfiM. 

Chilian  Hydnigraphio  Chart,  Ko.  98.  Tiorra  del  Fnego.  Parte  occidental  del 
Canal  Beagle  entrc  la  Peninsula  Brecknock  i  Tres  Brazos.  Scale  1  :  250,000  or 
3*4  stat.  miles  to  an  inch.  Valparaiso :  Oficina  Hidrograflea,  Marine  de  Chiley 
1904.    Presented  by  the  Directors  of  the  Chilian  Eydrographie  OffiM, 

North  Atlantio  and  Mediterranean.  Meteorologienl  Offlfll. 

Pilot    Chart   of  the   North  Atlantic  and   Mediterranean   for    Febroary,  1905. 

London :  Meteorological  Office,  1905.  Friee  Cd.  Presented  by  the  Meteorologieal 
Office^  London. 

North  Atlantic.  U.S.  HydrograpUe  OAee. 

Pilot  Chart  of  the  North  Atkntic  Ocean  for  Fcbmary,  1905.  Washington: 
U.S.  Hydrographio  Office,  1905.    Presented  by  the  UJ3,  Eydrographie  Qfiee. 

North  Fneiilo.  U.S.  Eydrographie  Offlet. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  February,  1905.  Washington:  U.8. 
Hydrographic  Office,  1904.     Presented  bg  the  U.8.  Hydrojraphic  Office. 

PHOTO&BAPHl. 
Persia.  Bykes. 

Fifty-four  photographs  of  Eastern  Persia,  taken  by  H.  R.  Sykcs,  Esq.,  m.a.  Pre- 
sented by  H.  U.  Sykeit,  Esq,,  M.A. 

Mr.  Sykcs  has  already  presented  a  lar<^e  number  of  most  interesting  photographs 
of  Persia  to  the  Society,  which  were  noticed  in  the  November  number  of  the  Oe(h 
graphical  Journal.    In  addition  to  these,  he  has  now  added  the  following : — 

(1)  Part  of  a  row  of  fifty  windmills  at  Neh;  (2)  The  fort  at  Neh,  looking  east; 
(3)  Women  of  Neh  weaving  cotton  fabric:  (4)  Bundan,  entrance  to  the  village; 
(5)  Baluch  horseman  at  Buodan;  (6)  Natives  of  Bnndan;  (7)  Sistao,  village  of 
Govdars;  (8;  Sistan,  the  British  consulate;  (9)  Sistaii,  the  British  consulate  under 
r>  inches  of  snow;  (10)  The  Mil-i-Kasimalxid,  Sistao;  (U)  View  within  the  ancient 
citadel  of  Zahidau;  (12)  Ziarat  of  the  Chehel-Pir,  Sistan;  (13)  Outside  view  of  the 
north-west  comer  of  the  citadel,  Zahidan;  (14)  Ruins  at  Zahidnn;  (15)  View  of  the 
Darvazeh-i-Nadir,  a  fortified  gap  in  the  mountain  range  10  miles  west  of  Xasratabad ; 
(10)  Sistan,  Kuh-i-Khwuja,  looking  west;  (17)  North-east  gate  of  mint^  city  of 
Ohaghow;  (18)  Ancient  tombs  on  Kuh-i-Khwajti ;  (10)  Ziarat  of  the  Pir-i-Gandum 
on  Knh-i-Khwaja :  (20)  The  fort  of  Kuk,  Kuh-i-Khwaja ;  (21)  Ruined  city  of 
Ghaghow;  (22)  In  the  Lut,  Turshab,  looking  south-west;  (23)  View  of  Yarmal; 
(24)  Sistiin,  group  of  Sayads;  (25)  Buluch  family  and  habitation,  Sistan;  (26)  Nusra- 
tabad,  in  the  Lut  interior;  (27)  Xasratabad,  in  the  Lut  exterior;  (28-31)  Scenes  from 
the  **Trizieh,"  or  mourning  play;  (32)  The  Kala-i-Sang,  an  ancient  fortified  capital 
of  the  Kerman  province ;  (33)  A  mutilated  pulpit  within  the  rains  at  the  Kala-i-Sang; 
(34)  The  pinnacle  of  the  Kala-i-Sang;  (35)  Kock  iuscriptinus  in  the  Eala-i-Sang; 
(36)  The  Shah-neshin,  or  King*s  seat,  near  the  summit  of  the  Kala-i-Sang;  (37)  B«K*k 
carvings  in  the  Shah-neshin;  (38)  View  of  the  ruins  hwking  north,  Kala-i-Sang; 
(39)  View  of  the  ruins  kioking  south,  Kala-i-Sang;  (40)  The  Kala-i-Sanjr,  looking 
east;  (41)  Ancient  fortification  on  a  rock  20  miles  south  of  Scyidabad;  (42)  In  the 
Tang-i-Niza  near  Hapiabod;  (43)  Village  and  villagers,  Hajiabad ;  (44)  Caravan 
encampment  near  Uajialiad ;  (45)  Dr.  Summerliayes  attending  a  native  of  Hajiabad 
recently  wounded  by  Afsbars ;  (46)  Village  of  Gakan ;  (47)  Entrance  from  the  north 
side  of  the  Tang-i-Zagh;  (48-51)  In  the  Tang-i-Zagh ;  (52)  In  the  Taug-i-Zagh, 
emerging  at  the  southern  end ;  (.j3)  Village  of  Zaratu ;  (54)  The  celebrated  sulphur 
spring  at  Ginao. 

N.B.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefta  fbr  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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RESULTS  OF  THE  NATIONAL  ANTARCTIC  EXPEDITION.— 

L  GEOGRAPHICAL.* 

By  Captain  ROBERT  F.  SCOTT,  C.V.O.,  R.N. 

In  the  following  paper  I  propose  to  oonfiDe  myself  mainly  to  the  purely 

geographical  results  of  the  Antarctic  Expedition,  iu  considering  the 

distribution  of  land,  water,  and  ice  within  the  area  allotted  to  ns  for 

exploration.     I  do  so  because  a  true  estimate  of  these  conditions  will  be 

arrived  at,  not  so  much  by  a  close  study  of  records  as  by  a  free  discussion 

of  observations  and  ideas,  which,  crude  as  they  may  be,  can  be  advanced 

at  once  without  prejudice.     I  avoid  referring  otherwise  than  in  the  most 

general  terms  to  the  results  of  the  other  scientific  work  carried  out  by 

our  specialist  investigators,  partly  because  I  realize  my  inability  to  cope 

with  such  a  task  in  a  satisfactory  manner,  partly  because  the  main  outline 

of  much  of  the  work  has  already  been  given  by  the  officers  concerned, 

but  mainly  because  the  time  at  my  disposal  is  inadequate  to  do  more  than 

consider  the  subject  which  I  have  chosen.     I  believe  that  the  matter  j 

which  I  propose  to  set  before  you  is  of  general  interest,  and  had  I  { 

attempted  further  digressions,  not  only  must  it  have  been  robbed  of  its 

interest,  but  too  large  a  field  would  have  been  opened  to  the  discussion 

which  I  hope  may  follow.     I  must  assume,  in  all  that  I  have  to  say,  that 

the  published  reports  of  the  history  of  the  expedition  i^re  known. 

Pack  lee. 

The  ice-conditions  in  the  Boss  sea  have  been  observed  in  the  course 
of  five  different  summers.  Although  differences  in  date  make  it  impos^ 
sible  to  closely  compare  those  seasons,  one  is  led  to  believe  that  four 


♦  Read  at  the  Royal  (Jeographical  Society,  February  27,1905.  The  proviBional 
map  in  vol.  24,  p.  248,  may  be  referred  to ;  a  finiflhed  map  is  in  preparation,  and  it  is 
hoped  will  be  published  in  the  Jonmal  before  the  end  of  the  year. 
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were  yery  similar  and  oonstitnte  the  normal  condition,  whilst  one,  the 
summer  of  1902-3,  was  exoeptionaL  The  normal  condition  seems  to  be 
that  the  sea  becomes  completely  frozen  over  in  the  winter,  the  move- 
ment of  the  ice-sheet  leaving  narrow  spaces  of  open  water  only  at  its 
edge  in  such  places  as  the  northern  face  of  the  Qreat  Barrier,  and  pos- 
sibly in  occasional  rents,  which  are  speedily  refrozen.  The  emperor 
l^engoin  undoubtedly  takes  advantage  of  the  continual  strip  of  open 
water  that  fringes  the  barrier. 

The  gales  at  Oape  Orozier  grow  excessively  violent  towards  the  end 
of  September  and  in  October,  and  by  this  time  the  sun  has  taken  some 
effect  on  the  ice-sheet.  The  general  break-up  which  results  has  been 
witnessed  on  two  occasions  by  our  sledge  parties  ;  on  one  day  they  saw 
the  sea  completely  covered  with  ice,  and  on  the  next  looked  forth  on  a 
clear  sheet  of  open  water.  The  ice  thus  freed  drifts  to  the  north,  and 
forms  that  belt  of  pack  through  which  ships  must  pass  to  reach  the  sea 
in  the  early  summer.  Drifting  under  the  influence  of  wind,  loose  pieoes 
of  ice  will  always  travel  faster  than  the  main  pack,  and  consequently  the 
southern  edge  of  the  band  will  generally  be  a  hard  and  fast  line,  where 
loose  pieces  are  crowding  on  the  main  pack,  and  the  northern  edge  will 
be  free,  where  loose  pieces  are  tending  to  detach  themselves  from  it. 

Towards  the  end  of  December  and  the  early  part  of  January  thia 
belt  extends  from  the  Antarctic  circle  for  about  200  miles  to  the  south, 
and,  as  Captain  Oolbeck  has  said,  is  probably  best  attacked  on  the 
meridian  of  178°  to  180°  E.  To  the  westward  of  this  the  pack  would  be 
augmented  by  the  coastal  ice  of  Victoria  Land,  and  to  the  eastward  by 
conditions  which  are  not  well  known,  but  on  which  the  discovery  of  Scott 
island  and  the  difficulties  experienced  by  Hoss  seem  to  throw  some  light. 

The  ice  probably  leaves  the  Boss  sea  in  large  fields,  and  is  broken  by 
the  ocean  swell,  which  penetrates  the  pack  for  a  very  great  distance ;  and 
this  accounts  for  the  fact  that  the  floes  increase  in  size  as  one  approaches 
the  southern  edge,  nowhere  exceeding  1  or  2  miles  in  length.  In  this 
connection  it  is  interesting  to  note  the  largo  fields,  4  or  5  miles  across, 
which  Captain  Colbeck  saw  north  of  the  Balleny  islands  in  1900. 

The  character  of  the  ice  frequently  changes,  giving  the  impression 
that  a  quantity  of  ice  of  a  previous  season  is  caught  when  the  sea 
freezes  over;  but  none  of  the  ice  met  with  is  formidable— all  is  more 
or  less  rotten  and  decayed. 

The  exceptional  ice-conditions  of  the  summer  of  1902-3  seem  to  have 
arisen  from  causes  commencing  at  a  very  early  date  in  the  winter  of 
1902.  What  must  be  considered  an  abnormal  succession  of  southerly 
gales  again  and  again  broke  up  the  ice  in  McMurdo  sound,  and  even 
late  in  the  winter  there  was  open  water  within  a  few  miles  of  the 
Discovery.  The  continual  formation  of  fresh  sheets  of  ice  must  have 
tended  to  congestion,  which  the  exceptionally  fine-weather  conditions 
cf  December  and  January  failed  to  relieve,  so  that  the  greater  part 
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of  the  Robs  sea  remained  filled  with  ice,  and  not  only  had  the  Morning 
great  difficulty  in  getting  to  the  south,  but  the  sea  was  never  sufficiently 
open  to  admit  of  the  swell,  on  which  we  depended  to  break  up  the  fast 
ice  in  MoMurdo  sound  and  free  the  Discovery, 

In  connection  with  the  latter  fact,  it  is  of  interest  to  note  that,  though 
the  main  pack  drifts  to  the  north  early,  there  is  an  eddy  in  McMurdo 
sound  in  which  a  mass  of  ice  is  detained  throughout  December  and 
January.  At  the  end  of  January  in  1902  and  1904  this  mass  was 
suddenly  carried  to  the  north,  but  it  did  not  disappear  until  nearly  a 
month  later  in  1903.  When  this  occurred  there  was  a  noticeable  change 
in  the  drift  of  the  surface  waters  through  the  strait 

Continuing  to  drift  northward,  the  main  pack  is  dissipated  by  the 
beginning  of  February,  and  during  this  month  a  ship,  by  coming  directly 
south  on  the  178th  meridian,  could  reach  the  Great  Barrier  without 
encountering  any  pack  ioe.  The  sea-ice  met  with  on  the  coast  of 
Victoria  Land  is  of  a  quite  different  character  from  that  found  in  the 
main  pack.  It  is  very  hard,  very  solid,  comparatively  free  from  snow, 
and,  except  where  dust  and  grit  have  settled  on  the  surface,  very  little 
decayed.  Its  uniform  smoothness  shows  that  there  is  very  little  pressure. 
In  the  bays  and  inlets  we  noticed  that  the  floes  had  a  great  regularity 
of  outline,  and  especially  in  Granite  harbour  we  found  that  the  ice- 
sheet  had  broken  into  almost  perfect  rectangular  rectilinear  figures.  In 
all  the  coast  ice  there  were  large  quantities  of  diatoms,  which  gave  a 
yellowish-brown  appearance  to  the  underside  of  the  floes.  The  pack  ice 
met  with  in  the  vicinity  of  King  Edward's  Land  was  very  heavy,  but 
differed  in  character.  Some  floes  were  much  hummocked,  and  were 
evidently  more  than  one  season  old,  whilst  others  were  of  comparatively 
recent  growth.  It  appears  probable  that  a  large  quantity  of  pack  is 
detained  amongst  the  numerous  grounded  bergs  and  ice  islands  in  this 
region,  where  also  the  snowfall  seems  heavier  than  to  the  west. 

The  region  south  of  the  Balleny  islands  will  probably  always  be 
found  heavily  packed.  Our  course  from  Kobertson  bay  to  the  north, 
and  then  to  the  west  past  Sturge  island,  practically  gives  the  eastern 
limits  of  this  pack  at  the  end  of  February,  1904,  although  Boss  found, 
at  the  same  season  in  1841,  that  it  did  not  lay  beyond  the  168  th 
meridian. 

Icebergs* 

The  main  supply  of  icebergs  in  the  Boss  sea  is  from  the  Barrier  and 
the  eastern  land.  The  glaciers  on  the  coast-line  of  Victoria  Land  are 
in  an  extraordinary  condition  of  stagnation,  and  nearly  all  the  bergs 
taet  with  along  the  coast  have  undoubtedly  come  from  the  east. 
From  Cape  Adare  to  Cape  Crozier  there  are  only  two  ice-flows  capable  of 
giving  off  a  clean  tabular  berg  of  any  dimensions.  The  rate  at  which 
various  regions  give  off  bergs  can  be  to  some  extent  gauged  by  the 
comparative  newness  of  the  exposed  faces  of  the  ice-cliffs. 

2  B  2 
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Innumerable  bergs  are  aground  on  tbe  shoak  off  the  eastern  land, 
and  some  are  very  large.  We  saw  one  or  two  small  ones  in  the  aot  of 
calving  from  the  high  cliSs  in  that  direction,  but  we  did  not  see  any 
being  detaohed  from  the  Great  Barrier,  and  gathered  from  an  examina- 
tion of  the  edge  that  it  must  break  away  in  very  large  pieoes. 

A  stream  of  small  bergs,  with  an  oooasional  large  one,  sets  along  tho 
barrier  and  turns  north  along  the  western  land.  They  are  delayed  in 
the  larger  bays  and  inlets,  and  hung  up  on  such  shoal  patches  as  e:u8t 
off  Cape  Crozier,  Gape  Washington,  and  Oape  Adare.  From  the  latter 
especially  there  extends  a  long  string  of  grounded  bergs,  where  they 
have  appeared  to  attempt  to  turn  the  corner  too  sharply  in  an  effort 
to  follow  the  coast.  To  the  westward  of  Oape  Adare,  stretching  toward 
Cape  North,  we  saw  immense  quantities  of  bergs ;  but  after  turning 
to  the  north  we  saw  none  until  we  had  passed  to  the  westward  of 
the  Balleny  islands,  when  they  were  fairly  numerous.  I  cannot  think 
that  the  bergs  we  saw  before  entering  the  pack  in  January,  1902,  can 
have  any  connection  with  the  Boss  sea,  but  they  probably  originate 
to  the  eastward,  and  it  is  interesting  to  note  those  seen  by  Captain 
Colbeck  to  the  eastward  of  Soott  island. 

The  size  of  Antarctic  icebergs  has  been  the  subject  of  some  dis- 
cussion, and  there  is  much  excuse  for  exaggeration.  Of  the  many 
hundreds  seen  by  us  very  few  exceeded  a  mile  in  length  or  150  feet  in 
height ;  the  vast  majority  were  less  than  a  quarter  of  a  mile  across  and 
less  than  120  feet  high.  The  largest  iceberg  we  saw  was  off  King 
Edward's  Land,  apparently  aground.  We  estimated  it  as  about  5  or  6 
miles  in  length,  and  it  seemed  to  run  back  for  an  equal  distance.  In 
this  region  we  also  saw  some  very  high  bergs,  and  one  is  logged  as  240 
feet. 

The  proportion  of  the  submerged  to  the  visible  part  of  an  Antarctic 
iceberg  was  estimated  by  Sir  John  Murray  as  about  7  to  !#  I  am 
inclined  to  think  that  it  is  much  less,  but  I  have  no  exact  measurements 
to  adduce.  My  opinion  is  founded,  firstly,  on  general  observation  of 
the  depths  in  which  bergs  ground  (120  to  150  feet  bergs  do  not  seem 
to  touch  bottom  in  more  than  100  to  120  fathoms) ;  secondly,  on  an  eye 
estimate  of  the  proportion  as  indicated  in  an  overturned  berg ;  and, 
thirdly,  on  the  nature  of  the  ice  itself  as  exposed  in  the  face  of  the  berg 
or  of  the  cliff  from  which  it  has  come,  the  transition  from  snow  to  ice 
is  very  gradual,  and  strongly  impresses  one  that  the  mass  throughout 
must  contain  large  quantities  of  air.  For  the  above  reasons,  I  am 
inclined  to  place  the  proportion  as  not  greater  than  5  to  1.  Mr.  Ferrar 
has  some  data  concerning  the  aeration  of  ice  taken  from  different  parts 
of  a  berg,  which  might  help  to  give  an  approximation.  This  factor 
appears  to  me  of  great  importance,  not  only  in  calculating  the  mass  of 
bergs,  but  as  giving  an  indication  of  the  thickness  of  tbe  ice-sheet 
covering  many  parts  of  the  Antarctic  lands. 
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Current 

The  general  drift  of  the  current  in  the  Bobs  sea  is  indicated  by  tihe 
direction  taken  by  the  bergs.  We  had  the  good  fortune  to  reoognize  a 
berg  on  our  return  along  the  barrier  which  we  had  seen  on  the  outward 
journey.  It  had  drifted  70  miles  to  the  west  in  twelve  days ;  but  the 
surface  water  had  been  moving  at  a  greater  speed,  as  we  could  tell  by 
its  effect  on  the  ship.  The  tidal  streams  do  little  moie  than  acoelerate 
or  retard  this  current,  and  it  was  only  occasionally  that  we  were  helped 
in  our  journey  to  the  south  and  east  by  a  favouring  stream.  To  the 
eastward  of  the  Balleny  islands  the  surface  water  is  moving  towards 
the  north,  but  the  absence  of  bergs  seems  to  show  that  there  is  no 
deeper  stream  in  this  direction.  To  the  westward  of  the  Balleny 
islands  we  did  not  notice  any  marked  current,  and  the  bergs  were  mnoh 
scattered. 

Hie  Inland  Ice. 

The  main  geographical  interest  of  the  Discovery  expedition  must  lie 
in  the  practical  observation  of  a  coast-line  from  Mount  Melbourne,  in 
lat.  74^%  to  Mount  Longstaff,  in  lat.  83°,  and  of  the  conditions  which 
lie  to  the  east  and  west  of  this  line.  Our  previous  knowledge  extended 
only  to  that  part  which  lies  between  Mount  Melbourne  and  McMurdo 
sound,  and  of  this  we  had  but  the  vaguest  description. 

The  outline  of  the  coast  and  the  positions  and  heights  of  the  moun- 
tain ranges  are  shown  on  the  chart.  It  will  be  seen  that  the  coastal 
mountains  are  comparatively  low  between  Mount  Melbourne  and  the 
Ferrar  glacier,  and  it  was  the  tabular  structure  of  those  that  first 
indicated  to  us  the  horizontal  stratification  of  the  mainland.  But  low 
as  the  mountains  are,  in  one  place  only  does  the  internal  ice  sheet  seem 
to  pour  any  volume  of  ice  into  the  sea,  whilst  the  mountains  themselves 
form  an  effective  screen  to  the  conditions  which  exist  behind  them.  I 
have  one  note  only  that  throws  light  on  these.  Looking  back  over  the 
ice-river  in  lat.  75°,  one  saw  its  surface  rise  sharply  to  a  ridge  between 
the  coastal  mountains,  and  I  wrote, "  Beyond  this  the  surface  still  seemed 
to  rise,  and  bare  patches  of  rock  could  be  seen  at  a  greater  altitude,  but 
it  was  impossible  to  estimate  the  exact  distance  or  height  of  these."  As 
we  journeyed  inland  and  upwards  on  the  Ferrar  glacier  the  mountains 
on  our  right  gradually  rose  in  altitude,  and  when  we  reached  the 
interior  plateau,  at  a  height  of  9000  feet,  wo  observed  nunataks  to  the 
northward  standing  above  our  own  level.  From  these  observations, 
I  think  there  can  be  little  doubt  that  the  land  rises  beyond  the  coastal 
mountains  of  the  whole  Prince  All)ert  range,  and  that  the  interior 
ice-cap  nearly  maintains  the  altitude  which  it  has  to  the  southward. 
To  the  south  of  the  Ferrar  glacier  there  are  a  number  of  detached 
mountain  ranges  of  great  altitude  that  flank  the  coast.  In  the  distance 
at  which  we  first  saw  them  they  bore  all  the  appearance  of  islands,  but 
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oloser  approaoh  not  only  narrowed  the  glaciers  which  lay  between  them, 
bnt  showed  as  farther  mountains  which  lay  beyond  them,  and  revealed 
an  extennve  mountain  region,  beyond  which  must  lie  an  ioe-oap  of 
great  altitude  and  extent. 

It  is  known  that  we  travelled  to  the  westward  over  a  plain  which 
did  not  vary  in  altitude  more  than  60  or  70  feet  for  200  miles,  but  it 
will  be  remembered  that  one's  view  on  suoh  a  plain  is  very  limited,  and 
it  would  be  impossible  to  state  definitely  that  the  conditions  are  the  same 
for  many  miles  north  or  south  of  the  line  taken.  The  mild  undulations 
of  the  plain  were  sufficient  to  make  a  slightly  wavy  horizon,  which  could 
be  detected  by  swinging  the  levelled  telescope  of  the  theodolite,  and  I  am 
inclined  to  think  that  on  an  average  the  northern  horizon  was  slightly 
lower  than  the  southern,  but  this  was  not  a  definite  observation. 

We  did  not  reach  the  inland  plateau  of  8900  feet  until  we  were  fully 
60  miles  from  the  coast,  and  it  is,  therefore,  extremely  improbable  that 
the  full  height  of  the  ice-cap  of  Victoria  Land  could  be  seen  any- 
where from  the  sea  or  from  the  barrier  surface.  It  is  certain  that  the 
ice-cap  is  of  very  great  extent,  and  the  evidences  which  I  have  briefly 
sketched  serve  to  increase  the  impression  of  its  vastness,  and  to  in- 
dicate that  it  maintains  a  great  and  approximately  uniform  level  over 
the  whole  continent. 

Whether  we  accept  what  our  imagination  must  suggest,  or  whether 
we  pause  at  the  actual  facts  which  have  been  discovered,  this  great 
ice-sheet  is  still  unique.  The  reason  for  its  unexpectedly  level  surface, 
the  possible  maximum  thickness,  and  many  other  details  concerning  it, 
would  seem  to  me  to  offer  a  fruitful  field  for  discussion,  and  on  suoh 
points  I  for  one  should  be  most  grateful  for  the  opinion  of  experts. 

Olaciers, 

There  are  innumerable  glaciers  on  the  coast  of  Victoria  Land,  but 
the  great  majority  merely  discharge  local  inSv6  fields  lying  in  the 
valleys  of  the  coastal  ranges.  Very  few  run  back  to  the  inland  ice, 
and  these  may  be  divided  into  two  dasses — the  living  and  the  dead. 
In  the  long  stretch  of  coast  between  Gape  Adare  imd  Mount  Longstaff, 
over  11°  of  latitude,  there  appears  to  be  only  four  living  ice-discharges 
from  the  inland.  The  first  falls  into  Lady  Newnes  bay,  the  second  is 
the  ice-river  in  75^  S.,  to  which  I  have  already  referred,  whilst  the 
Barne  and  Shackleton  inlets  form  channels  for  the  other  two.  The 
Skelton  and  Murdock  inlets  may  actively  discharge  from  the  inland  ice, 
but  this  is  doubtful.  From  observations  to  which  I  [have  referred, 
there  can  be  little  doubt  that  the  movement  of  the  more  northerly  of 
these  discharges  is  very  slow,  but  judging  by  the  movement  of  the 
barrier,  the  southern  ones  are  more  active. 

The  Ferrar  glacier  is  typical  of  the  dead  glaciers ;  the  ice  lies  in  the 
valley  practically  istationary,  and  gradually  wasting  away  from   the 
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enmmer  thawing.     It    is  to  all  intents  and  pnrpoBes  a  dead  limb. 
From  laok  of  time  for  its  constmotion,  the  inset  chart  does  not  vety 
clearly  show  the  ramifications  of  this  glacier.     Several  discharges 
from  the  inland  enter  a  common  basin,   from  which  two  arms  ran 
towards  the  sea.    Time  does  not  permit  me  to  tonch  on  many  interest- 
ing pcHnts  concerning  these  details*  bnt  I  may  be  permitted  to  refer 
to  an  exploration  which  I  made  of  the  **  north  "  arm  on  my  return  from 
the  west.    Yarions  ohservations  on  oar  ontward  journey,  and  whilst 
our  ideas  were  yet  unformed,  had  led  me  to  suppose  that  there  most  be 
a  considerable  discharge  of  ice  down  this  arm,  and  on  my  return  I 
determined  to  explore  it.    After  a  day's  journey  down  the  glader  the 
ice  became  very  rough,  and  we  were  obliged  to  leave  our  sledges  and 
proceed  with  care.    As  we  continued  to  descend,  the  glacier  gradually 
dwindled,  and  then  suddenly  ended  in  the  tamest  manner  in  a  wall  of 
no  great  height.    In  the  valley  beyond  we  found  some  frozen  lakes, 
and  yet  further  in  the  narrow  deep  gorges,  long  lines  and  confused 
heaps  of  morainic  d^is.    We  walked  on,  hoping  to  gain  sight  of  the 
sea,  but  were  unable  to  do  so.     Perhaps  in  this  valley,  more  than 
anywhere,  lay  the  evidences  of  what  was  happening  and  what  had  been. 
There  lay  the  glacier  inert  and  dead,  whilst  the  summer  sun  slowly 
wasted  its  huge  mass ;  on  either  side  its  shrinking  tributaries  had  already 
severed  their  connection  and  receded  up  the  steep  mountain  sides;  one 
could  no  longer  doubt  a  receding  gladiation.     Not  only  at  our  feet  lay  the 
morainic  heaps  to  show  what  the  glacier  had  once  been,  but  thousands 
of  feet  up  the  hillsides  they  ran,  till  a  clear-cut  line  showed  the  extreme 
limit  to  which  it  had  once  extended. 

Here  also  I  saw  long  morainic  heaps  60  or  70  feet  in  height  in 
the  floor  of  the  valley  clean  cut  through  by  old  watercourses,  which 
now  contain  only  the  most  modest  streams ;  many  of  the  boulders,  well 
clear  of  the  present  streams,  were  quite  smooth  and  rounded,  whilst 
others  at  a  greater  height  were  sub-angular.  This  water*action  must 
have  been  quite  recent,  i.e,  since  the  glacier  receded. 

Mr.  Ferrar  has,  I  believe,  measured  the  ancient  high-tide  mark  of 
his  glacier  to  be  between  3000  and  4000  feet  above  its  present  level  in 
places,  but,  of  course,  found  the  difference  was  less  in  the  higher 
reaches. 

The  Ferrar  glacier  probably  contains  as  much  ice  as  any  hitherto 
known  in  the  world ;  the  Bame  and  Shackleton  glaciers  contain  a  great 
deal  more,  and  since  they  are  now  in  such  a  diminished  state,  it  is 
interesting  to  think  what  vast  streams  of  ice  they  must  have  been  at 
their  maximum.  To  what  extent  the  inland  ice  sheet  stood  above  its 
present  level  is  also  interesting  to  surmise ;  one  would  submit  a  possi- 
bility of  400  or  500  feet. 
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2^  Oreat  Barrier, 

It  is  already  known  that  I  believe  the  greater  portion  of  this  great 
ice-sheet  to  be  afloat.  I  will  endeavonr  to  give  my  reasons  for  this 
belief. 

In  considering  the  northern  edge  on  the  chart,  if  the  figures 
showing  the  height  in  feet  be  taken  as  giving  the  depth  in  fathoms, 
a  proportion  of  6  to  1  for  the  submerged  part  will  be  allowed,  and  this 
I  have  already  given  reason  for  showing  is  an  ample  allowance.  Since 
the  sonndings  are  given  in  fathoms,  it  will  be  seen  that  some  hundreds 
of  fathoms  of  water  still  intervene  between  the  bottom  of  the  ice  at  the 
barrier  edge  and  the  floor  of  the  sea ;  but  the  barrier  edge  sixty  years 
ago  was  in  advance  of  its  present  position,  in  places  as  much  as  20  or  30 
miles,  and  therefore  our  soundings  lie  directly  beneath  Sir  James 
Boss's  barrier,  and  a  considerable  distance  from  its  edge.  The  part 
that  has  broken  away  must  therefore  have  been  water-borne,  and  this, 
at  least,  shows  the  possibility  of  the  remainder  of  the  ice-sheet  being 
afloat  for  an  almost  indefinite  distance  to  the  south.  Had  there  been 
any  doubt  about  the  flotation  of  the  barrier  edge,  it  must  have  been 
dispelled  by  the  fact  that  during  our  stay  in  the  eastern  inlet, 
although  we  had  evidence  of  cousiderable  tidal  movement,  the  ice  rose 
and  fell  with  the  ship. 

Our  long  journey  to  the  south  was  made  practically  over  a  level 
plain.  Of  this  the  gradual  disappearance  and  reappearance  of  land 
masses  over  a  continually  level  horizon  could  leave  little  doubt,  but 
a  yet  clearer  indication  was  the  uniformity  of  the  barometric  pressures. 
The  aneroid  readings  were  recorded  three  or  four  times  a  day,  and 
were  frequently  checked  with  the  hypsometer.  On  returning  from  the 
southern  journey,  I  tabulated  the  readings  on  each  half  degree  of  lati- 
tude, in  comparison  with  simultaneous  readings  taken  in  the  ship, 
applying  the  necessary  corrections.  When  an  empirical  correction 
for  a  height  of  200  feet  is  applied  to  the  barrier  readings,  the  com- 
parative differeDces  are  extremely  small,  and  if  anything,  the  barrier 
readings  are  the  greater,  showing  a  fall  in  level,  or  what  is,  of  oourse, 
a  more  probable  explanation,  a  rise  in  the  barometric  gradient.  It  is 
fair  to  remark,  however,  that  this  comparison  of  pressures  cannot  be 
an  exact  method  of  determining  levels  under  such  circumstances.  A 
small  diflerence  of  pressure  may  be  due  to  the  normal  barometric  gra- 
dient, to  local  disturbance,  or  to  instrumental  error,  as  well  as  to  a  small 
diflerence  of  level.  The  point  I  wish  to  make  is  that  a  difference  of 
level  of  400  or  500  feet  would  introduce  a  discrepancy  which  could  not 
be  overlooked,  and  no  such  discrepancy  occurs  in  our  observations. 

Incidentally,  I  might  remark  that  the  barometric  observations  made 
on  our  sledge  journeys  are  noted  in  the  meteorological  record,  and  it 
would  l>e  of  advantage  if  those  taken  to  the  south  and  west  could  be 
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extracted  and  tabulated,  with  a  view  to  diBoovering  differenoes  of  leToL 
In  the  somewhat  cursory  examinations  to  which  I  have  referred,  I 
omitted  to  mention  that  there  was  an  indication  of  a  rise  of  level  at  the 
end  of  our  journey;  at  this  time  we  were  close  to  the  land,  in  the 
entrance  to  Shackleton  inlet,  where  such  a  rise  might  well  be  expected. 

As  the  great  ice-sheet  moves  along  the  coast  of  Victoria  Land,  the 
thrust  of  the  immense  glaciers  in  the  Shackleton  and  Bame  inlets  tends 
to  push  it  from  the  land,  and  vast  chasms  are  left  between  the  ice-sheet 
and  the  land,  partly  filled  with  blocks  of  nM  falling  from  the  snow- 
capped foothills.  For  many  miles  &om  the  entrances  to  these  inlets 
the  ice  is  waved  into  long  curved  undulations,  and  as  one  approaches 
them,  the  waves  become  more  marked,  the  confusion'  increases,  and 
cracks  and  crevasses  grow  numerous.  Within  10  miles  of  the  coast-line 
at  any  place  there  are  signs  of  disturbance,  and  it  can  be  easily  under- 
stood that  such  a  region  is  ill  adapted  for  the  sledge  traveller. 

But  without  the  region  of  these  disturbances,  or  some  10  to  15  miles 
from  the  land,  the  barrier  moves  with  tranquillity,  no  ridge  or  crevass 
or  other  irregularity  is  met  with,  and  the  surface  presents  one  mono- 
tonous even  plain  of  snow.  I  submit  that,  if  possible,  it  is  improbable 
that  a  mass  of  ice  could  be  pushing  over  the  land  in  such  an  even, 
undisturbed  fashion. 

Where  the  ice-sheet  is  pushing  past  the  Minna  bluff  and  around 
the  north  and  south  ends  of  the  White  island,  it  is  starred  into  long 
radial  crevasses,  running  from  10  to  20  miles  out  from  the  land.  The 
rifts  are  so  straight,  and  close  so  gradually,  that  on  crossing  them  the 
sides  appear  to  have  been  mathematically  ruled  straight  parallel  lines. 
It  is  scarcely  imsginable  that  such  extraordinary  uniformity  of  fracture 
should  occur  in  an  ice-sheet  that  was  resting  on  the  land,  where  there 
must  be  some  irregularity  in  friction  and  ice-tension  tending  to  divert 
the  straightness  of  the  rents. 

In  one  of  these  crevasses  extending  from  the  north  end  of  White 
island,  Mr.  Royds  took  some  serial  temperatures.  Close  to  the  land  he 
found  that  the  temperature  fell  with  the  depth  to  a  mean  level  of  —  9^  but 
at  a  distance  of  10  miles  from  the  land  he  got  a  different  result.  Here 
at  first  the  temperature  fell,  but  deeper  it  gradually  rose  again,  until  at 
a  depth  of  19  fathoms  the  thermometer  showed  0°.  Deeper  than  this 
he  could  not  go,  on  account  of  the  snow  in  the  crevass.  But  I  think  it 
must  be  conceded  that  the  only  reasonable  cause  for  such  a  rise  of 
temperature  as  was  observed  is  the  presence  of  water  beneath  the  ice. 

After  our  observation  of  the  stagnant  condition  of  the  ice  about  our 
winter  quarters  and  in  the  Ferrar  glacier,  the  report  of  the  barrier 
movement  came  as  a  surprise.  Its  discovery  was  more  or  less  acci- 
dental. In  September,  1902, 1  established  Dep6t  A  on  the  exact  align- 
ment of  a  sharp  volcanic  peak  on  the  extreme  end  of  the  Minna  bluff 
with  the  summit  of  Mount  Discovery,  the  line  running  about  west- 
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north-west  and  east-south-east.  On  visiting  this  spot  in  1903»  Mr. 
Bame  found  that  the  alignment  was  no  longer  '*  on,"  and  thirteen  and 
a  half  months  after  the  establishment  of  the  dep6t  he  carefully  measured 
its  displacement  from  the  original  line,  and  found  it  to  be  608  yards. 
The  direction  of  its  movement  must  be  a  little  to  the  east  of  north,  and 
consequently  this  figure  probably  represents  the  whole  movement  during 
the  period. 

The  direction  of  movement  of  the  ice-sheet  is  indicated  by  the  vast 
ridges  encountered  off  the  eastern  slopes  of  Mount  Terror ;  here  the 
sheet  is  pressing  up  and  shearing  past  the  land-ice,  raising  numerous 
parallel  pressure  ridges.  It  would  almost  seem  possible  that  the  move- 
ment was  taking  place  along  the  inner  or  outer  of  these  ridges  according 
to  the  state  of  the  tide.  Dr.  Wilson,  who  had  the  greatest  opportunity 
of  examining  this  region,  thinks  that  there  must  be  a  submarine  land 
ridge  between  Mount  Terror  and  White  island,  checking  the  flow  of  ice 
in  that  direction.  He  also  observed  that  glaciers  on  the  south  side  of 
Erebus  and  Terror,  where  there  is  an  exceptionally  heavy  snowfall,  are 
pressing  towards  the  south-west,  eventually  finding  relief  around  Gape 
Armitage.  That  there  was  some  pressure  from  the  barrier  around 
White  island  was  shown  by  the  pressure  ridges  which  were  formed  on 
the  eastern  side  of  our  peninsula.  There  are  many  points  of  interest  in 
the  junction  of  the  barrier  and  the  land,  wherever  it  may  be,  and  Mr. 
Bame  has  written  an  interesting  account  of  the  ice-disturbances  which 
he  saw  on  his  southern  journey,  which,  however,  is  too  long  for  repro- 
duction  here. 

I  am  inclined  to  place  the  eastern  limit  of  the  floating  portion  of  the 
barrier  near  the  inlet  which  we  entered  in  long.  163°  W.  It  is  notice- 
able that  the  ice-cliff  immediately  to  the  east  of  this  has  not  broken 
away  since  Sir  James  Ross  traced  it.  Mr.  Ferrar  thought  he  actually 
saw  a  crack  about  which  there  was  a  differential  movement  of  the  ice, 
or,  in  other  words,  a  tide  crack.  I  reported  the  barrier  surface  to  the 
south  of  this  inlet  to  be  undulating ;  it  would  perhaps  be  more  correct  to 
describe  it  as  a  plain  intersected  by  vallejs  running  east  and  west,  and 
descending  almost  to  the  sea-level ;  the  valleys  do  not  occur  at  regular 
intervals,  nor  are  their  slopes  regular.  This  disturbed  condition  of  the 
normally  level  plain  is,  without  doubt,  due  to  King  Edward's  Land,  but 
it  is  not  easy  to  see  why  the  effect  should  be  precisely  what  it  is. 

The  full  extent  of  this  great  sheet  of  ioe  must,  for  the  present,  be 
merely  a  matter  of  surmise.  At  our  most  southerly  point  we  saw  long 
snow-capes  runniug  out  beyond  Mount  Longstaff  and  meeting  the  level 
horizon ;  and  farther  still  the  mirage  threw  up  small  patches  of  white, 
indicative  of  still  more  distant  capes  and  mountains.  The  scene  to  the 
south  was  much  what  it  was  to  the  north,  and  the  weather  was  so  bright 
and  clear  that  we  can  make  at  least  one  statement  with  certainty.  The 
high  mountainous  coast-line  does  not  turn  to  the  east,  north  of  the 
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84th  parallel,  beyond  the  slight  trend  it  already  has  in  that  direction.* 
Bat  at  such  distances  one  can  only  speak  of  the  high  land.  Whefther 
the  level  surface  of  the  barrier  continues  to  skirt  the  coast-line  for  that 
distance,  it  is  impossible  to  say,  but,  for  my  part,  I  am  strongly  inclined 
to  think  that  it  does. 

Dtatribution  of  Land, 

If  the  high  coast-line  be  carried  for  100  miles  beyond  our  position  in 
the  direction  in  which  we  saw  it,  it  will  be  seen  to  be  making  directly 
towards  Graham  Land,  and  I  cannot  but  think  that  it  continues  to  do 
so.  If  so,  the  geographical  pole  would  be  situated  200  miles  or  more 
from  it  and  on  the  high  ice  plateau,  which  must  continue  behind  if  we 
allow  for  the  comparatively  rapid  movement  of  the  barrier. 

The  alternative  theory  held  by  many  is  that  the  coast  sweeps  round 
somewhere  and  joins  King  Edward's  Land ;  if  so,  the  turn,  as  I  have 
pointed  out,  must  be  made  a  very  long  way  south.  Unfortunately, 
our  knowledge  of  King  Edward's  Land  is  cursory.  Judged  by  the 
outline  of  the  hills  and  the  blackness  of  the  rocks,  it  appeared  to  be 
of  the  same  comparatively  recent  volcanic  formation  as  the  land  in  the 
immediate  vicinity  of  our  winter  quarters,  but  pieces  of  granite  were 
brought  up  with  the  lead  from  the  shallow  water  in  its  vicinity. 
In  the  region  of  Cape  Colbeck  the  land  is  covered  with  a  high-dom^d 
snow-cap,  but  to  the  eastward  we  had  a  long  cIcmt  view  of  numerous 
peaks.  Beyond  those  which  fronted  the  coast-line  were  others  at  a 
greater  distance,  which  gave  a  depth  to  the  view.  But  we  saw  nothing 
like  the  wild  ragged  mountain  scenery  of  Victoria  Land. 

Speculation  on  Former  Conditions. 

It  is  obvious  that  when  the  southern  glaciation  was  at  a  maximum, 
when  the  glacier  valleys  were  filled  to  overflowing,  and  when  through 
all  of  them  the  great  reservoir  of  inland  ice  was  pouring  vast  masses 
into  the  Ross  sea,  the  Great  Barrier  was  a  very  different  formation  from 
what  it  is  at  present,  and,  as  Mr.  Ferrar  has  pointed  out,  there  are 
abundant  evidences  of  its  great  enlargemeot.  Granite  boulders  are 
found  on  Cape  Eoyds  and  high  on  the  slopes  of  Terror,  erratics,  which 
can  only  have  come  from  the  mainland.  On  the  slopes  of  Terror  Dr. 
Wilson  found  morainio  terraces  800  feet  above  the  present  barrier 
surface.  Mr.  Ferrar  has  shown  that  nearly  the  whole  of  the  Cape 
Armitage  peninsula  was  at  one  time  submerged  in  the  ice  mass,  and, 
in  fact,  on  all  sides  of  us,  and  everywhere,  were  signs  of  the  vastly 
greater  ancient  extent  of  the  ice-sheet. 

It  is  not  until  one  has  grasped  the  extent  of  the  former  glaciation 


*  Aa  showing;  how  far  objecU  may  be  seen  in  the  clear  atmoHphere  of  the  Antarotio, 
at  one  and  the  same  time  we  saw  Goulman  island  and  Mount  Krebus,  although 
separated  by  4°  of  latitude. 
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and  the  comparatively  rapid  reoessiou  of  the  present  that  one  can  hope 
to  explain  the  many  extraordinary  ice-formations  that  now  remain 
in  the  Boss  sea.  I  advance  snch  an  explanation  with  all  deference  to 
the  distingaished  audience  which  I  address.  I  do  not  doubt  that  there 
will  be  disagreement  with  my  conclusions,  but  if  it  leads  to  discussion, 
we  may  all  benefit. 

I  am  of  opinion  that  at  or  near  the  time  of  maximum  glaoiation  the 
huge  glaciers,  no  longer  able  to  float  in  a  sea  of  400  fathoms  or  more, 
joined  hands  and  spread  out  over  the  whole  Boss  sea,  completely  filling 
it  with  an  immense  sheet  of  ice.  At  that  time  the  edge  of  the  sheet, 
and  thia  first  place  at  which  the  ice  could  become  water-borne,  bordered 
on  the  ocean  depths  to  the  north  of  Cape  Adare.  Then  followed  the 
receding  ice-conditions,  and  at  length  a  time  when  the  ice-sheet  was 
very  curiously  circumstanced.  The  Ross  sea  is  very  uniform  in  depth, 
north  and  south ;  the  ice-sheet  that  pressed  out  over  this  level  bottom 
would  consequently  be  more  or  less  uniform  in  thickness,  and  finally, 
the  wastage  would  be  more  or  less  uniform  over  the  whole  area.  As 
a  natural  consequence  of  such  conditions  there  came  a  time  when  the 
whole  ioe-sheet  became  buoyant,  and  either  it  had  to  break  away 
with  great  rapidity  or  to  float  whilst  remaining  fast.  It  floated  and 
broke  away  gradually,  aud  the  present  rapidly  diminishing  barrier 
is  all  that  remains  of  the  great  ice-sheet;  or  rather,  it  is  not  all 
that  remains,  Ijecause  I  think  that  the  whole  cosHt  bears  signs  and 
remains  of  the  old  barrier  in  curious  ice-formations  which  can  be 
accounted  for  in  no  other  way.  Lady  Newnes  bay  is  filled  with  a 
fragment  of  the  barrier ;  the  present  ice  discharges  are  wholly  in- 
sufficient to  account  for  snch  a  sheet ;  moreover,  its  surface  is  not 
gradually  inclined,  but  advances  in  long  and  steep  undulations,  the 
outer  waves  cut  ofi*  by  deep  hollows  from  the  interior  mass.  A  single 
deep  sounding  in  an  inlet  showed  that  here,  too,  the  greater  part  of  the 
ice-mass  is  probably  afloat,  and  that  it  is  held  in  by  its  exceptional  land 
surroundings. 

A  still  more  curious  fragment  is  the  long  tongue  of  ice,  extending 
from  the  land  in  lat.  75°.  Not  only  is  its  plan  outline  against  the 
supposition  that  it  can  be  fed  by  the  ice-sheet,  but  at  the  outer  end  it 
is  considerably  higher  than  at  the  inner.  Ofi*  the  outer  end  we  got 
soundings  of  400  fathoms,  which  increases  the  difficulty  of  accounting 
for  the  continuance  of  such  an  unsupported  mass  of  ice  in  its  present 
position.  But  in  this  respect  the  same  difficulty  was  emphasized  in  con^ 
nection  with  a  more  wasted  ice-tongue  of  the  same  description  which 
jutted  out  from  the  slopes  of  Erebus  within  8  miles  of  our  winter 
quarters.  This  was  a  very  long  lathe-like  tongue  with  serrated  edges, 
and  afforded  us  many  arguments.  I  was  with  Captain  Oolbeck  when  he 
sounded  off  the  end  and  at  various  spots  on  either  side ;  nowhere  could 
we  get  anything  but  very  deep  water.     But  the  problem  of  how  these 
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tongues  remain  at  anchor  has  no  bearing  on   their  origin,  and  Ls, 
therefore,  somewhat  of  a  digression. 

I  would  take,  as  another  tjpioal  remnant  of  the  greater  ioe-extension, 
one  of  the  nnmerons  steep  snow-slopes  that  fringed  the  sea  abont  our 
winter  quarters.  They  start  on  a  steep  bare  hillside,  and,  wedge-shaped 
in  section,  gradually  increase  in  thickness  till  they  end  in  a  per- 
pendicular cliff  dipping  into  the  sea.  This  feature  in  a  modified  form 
is  reproduced  along  the  whole  coast-line  as  far  south  as  the  northern 
end  of  the  White  island.  Yet  one  other  formation  deserves  mention, 
namely,  that  which,  for  want  of  a  better  term,  I  may  call  the  fan- shaped 
glaciers  which  lie  under  such  steep  cliffs  as  those  of  Coulman  island. 
These  are  to  some  extent  fed  by  the  ice-cap  above,  but  their  size  is  out 
of  proportion  to  such  a  supply,  and  they  end  in  steep  high  clifGs  often 
more  than  100  feet  above  the  sea.  These  too,  I  think,  must  be  regarded 
as  the  last  clinging  remains  of  the  old  barrier. 

I  have  probably  wasted  too  much  of  your  time  in  attempting  to 
elucidate  these  ice  problems,  but  I  feel  that  the  subject  is  one  of  great 
interest  and  worthy  of  discussion.  I  do  not  know  that  I  have  advanced 
anything  startlingly  new,  but  what  I  wish  to  generally  impress  is,  that 
the  majority  of  curious  and  often  vast  ice-formations  met  with  in  the 
Boss  sea  must  be  regarded,  not  as  the  result  of  present-day  conditions, 
but  as  the  rapidly  wasting  remnants  of  a  former  age. 

Clifnate. 

It  has  been  a  surprise  to  me  to  find  that  the  idea  that  a  great 
glacial  epoch  is  the  result  of  a  comparatively  mild  climate  is  supported 
by  much  authority.  Both  Mr.  Ferrar  and  I  arrived  at  this  conclusion 
independently  when  in  the  Antarctic.  The  chief  argument  is,  of  course, 
that  it  is  physically  impossible  for  cold  air  to  contain  much  moisture, 
but,  living  in  a  severe  climate,  it  was  impossible  not  to  realize  that 
greater  severity  would  have  meant  more  sterile  ice-conditions.  In  this 
connection  it  is  interesting  to  noto  that  our  greatest  snowfall  occurred 
in  the  summer,  and  that  the  Balieny  islands  are  more  actively  glaciated 
than  Victoria  Land.  We  observed  two  large  avalanches  of  nevS  as 
we  passed  Sturge  island.  There  can  be  little  doubt  that  at  the  period 
of  heavy  glaciation  the  climate  of  Victoria  Land  was  far  milder  than  it 
is  at  present. 

I  should  like  to  contribute  some  facts  which  may  be  of  interest 
to  meteorologists.  Mr.  Shaw  has  congratulated  us  on  the  possession 
of  such  an  excellent  beacon  as  Mount  Erebus,  from  which  we  oould 
gather  the  direction  of  the  upper  air  currents.  In  this  connection 
there  were  some  interesting  evidences  to  be  gathered  from  the  surfaoe 
of  the  snow  on  the  high  level  plateau  of  Victoria  Land.  The  high 
hard  winter  sastrugi  uniformly  point  between  west  by  south  and  west- 
south-west  ;  when  we  srrived  on  the  summit,  the  wind  was  a  little 
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south  of  west-eonth-west,  and  fresh  light  sastmgi  had  formed  in  that 
direction.  During  our  stay  the  wind  crept  gradually  round  lo  south- 
west, and  once  or  twice  it  went  further  south,  with  a  rise  of  temperature 
and  light  snowfall.  I  gathered,  firstly,  that  throughout  the  winter  the 
wind  blows  from  west-by-south,  but  during  the  summer  creeps  more  to 
the  southward ;  and,  secondly,  that  there  is  no  snowfall  except  in  the 
summer,  and  on  the  rare  oocasions  when  the  wind  blows  almost  due 
south. 

Erebus  smoke  blew  almost  persistently  to  the  east,  but  we  could  not 
always  exactly  gauge  its  direction.  It  is  curious  to  find  that  every  sketch 
made  by  the  Ross  Expedition  shows  it  going  to  the  west,  and  Sir  Joseph 
Hooker  can  remember  it  going  in  no  other  direction. 

I  understand  that  Mr.  Shaw  is  of  opinion  that  the  south-east  winds 
recorded  in  our  winter  station  are  not  merely  local.  I  should  be  glad  to 
think  it  was  so,  but  the  weather  conditions  about  the  Discovery  seemed 
to  me  too  confused  to  allow  it.  It  was  often  possible  to  see  very  varying 
weather  conditions  simultaneously  at  different  places  within  our  view. 
For  instance,  at  one  time  a  bank  of  heavy  nimbus  cloud  overhung  Cape 
Bird ;  the  northern  slopes  of  the  western  range  were  in  calm  and  sun- 
shine; clouds  of  drift  were  being  swept  from  the  slopes  of  the  Discovery  hy 
a  southerly  wind.  The  wind  was  south-east  at  the  ship,  whilst  off  Gape 
Armitage  and  a  mile  or  two  to  the  eastward  of  our  peninsula  it  was 
again  calm.  The  same  confusion  was  shown  by  the  snow- waves.  As  a 
rule,  in  the  vicinity  of  the  ship  they  pointed  to  the  south-east ;  outside 
White  island  they  were  very  confused,  from  west-south-west  to  sonth- 
south-east ;  south  of  White  island  and  to  the  Bluff  they  were  south,  at 
the  depot  south-west,  and  off  the  eastern  slopes  of  Terror  again  south. 

At  the  eastern  end  of  the  barrier  the  winds  we  experienced  were  I 
certainly  east  and  south-east,  but  if  this  is  the  prevalent  direction  over  the 
whole  barrier,  it  is  difficult  to  see  where  the  body  of  air  goes  to  unless 
it  turns  to  the  north  on  arriving  at  Victoria  Land ;  it  certainly  does  not 
go  over  the  mountains  and  plateau.  It  is  certaioly  deplorable  that  there 
should  be  no  way  of  measuring  the  Antarctic  snowfall.  The  most  effi- 
cient instrument,  however,  would  have  been  useless  in  the  vicinity  of 
the  ship,  as  our  small  bay  was  a  focus  which  received  far  more  than  its 
due  share  of  snow.  When  the  ice  about  Gape  Armitage  was  a  year  old, 
it  occurred  to  me  chat  we  might  get  a  rough  idea  of  the  net  annual 
deposit  by  measuring-  the  depth  of  snow  at  various  points  on  its  surface. 
This  was  done  with  difficulty,  owing  to  the  sastmgi  and  varying  nature 
of  the  snow,  but  I  calculated  that  a  rough  average  of  the  results  would 
represent  between  4  and  5  inches  of  hard-packed  snow.  Bough  as  it 
is,  this  figure  is  something  of  a  guide,  for  it  means  that  the  surface  of 
the  barrier  is  annually  augmented  by  about  this  amount.  It  may  be 
added  that  excavations  into  the  surface  of  the  >>arrier  invariably  revealed 
a  succession  of  crusts  at  irregular  intervals.  The  amount  of  snow  between 
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the  cnifito  was  not  much  in  disagreement  with  the  deposit  above  men- 
tioned.  Even  an  annual  increase  of  this  amount  would  account  for  an 
absence  of  boulders  or  dirt  in  any  visible  portion  of  the  barrier  edge. 

In  mentioning  the  deposition  on  the  barrier,  I  cannot  refrain  from 
carrying  the  same  problem  to  the  ice-cap  and  hazarding  a  solution  for  a 
curious  condition  of  the  surface  which  puzzled  me  much  at  the  time.  In 
journeying  to  the  west  we  crossed  numerous  slight  inequalities.  Where 
the  surface  inclined  to  the  east,  it  was  covered  with  hard  sharp-edged 
sastnigi,  but  elsewhere  it  was  quite  smooth  and  covered  with  a  shiny 
crust  traversed  by  innumerable  transverse  cracks,  which  gave  it  a  scaly 
appearance  such  as  may  be  seen  in  the  mud  of  a  dried  pond.  I  felt  at 
the  time  that  this  was  no  recent  formation,  but  it  was  only  much  later 
that  it  occurred  to  me  that  this  might  be  a  sign  that  there  was  no 
net  deposit  of  snow  on  this  great  plateau,  or,  in  other  words,  that  the 
climatic  conditions  were  such  that  the  evaporation  equalled  or  exceeded 
the  deposition.  Before  quitting  the  subject  of  meteorology,  which  I  am 
very  loathe  to  do,  I  must  add  that  the  warm  snow-bearing  southerly 
winds  which  we  experienced  have  not  yet  been  explained.  Even  in 
the  depth  of  winter  this  wind  had  sometimes  a  temperature  of  +10°  to 
•f  15^.  Presumably  the  air  was  in  the  process  of  being  rapidly  cooled, 
and  was  depositing  its  moisture.  If  it  had  been  heated  adiabatically, 
whence  comes  the  moisture  ?  Mr.  Royds  may  have  had  some  such  ideik 
in  his  mind  when  he  spoke  of  a  ''  fohn  "  effect,  and  I  am  not  quite 
clear  as  to  Mr.  Sbaw's  reference  to  this.  He  remarks,  "  Wind  in  those 
regions  may  carry  snow  with  it  without  being  necessarily  a  very  moist 
wind."  If  this  implies  that  the  snow  was  only  drift-snow,  I  fear  he  is 
not  quite  apprised  as  to  the  conditions.  Although  it  was  impossible 
to  measure  the  snowfall,  it  was  generally  easy  to  distinguish  between 
snowfall  and  snowdrift,  and  in  the  case  of  our  southerly  winds  there  is 
no  doubt  whatever  they  are  accompanied  with  falling  snow.  It  will  be- 
noted,  also,  that  a  comparatively  warm  southerly  wind  brought  snow&ll 
on  the  summit  of  Victoria  Land,  and  at  our  farthest  south  position 
we  experienced  precisely  the  same  effect. 

I  must  regret  that  since  my  return  to  England  I  have  not  had  time 
to  keep  myself  fully  informed  of  the  progress  of  the  scientific  work  of 
the  expedition,  in  which  we  all,  whether  scientists  or  laymen,  must 
continue  to  take  a  deep  interest;  but  we  know  that- it  is  in  good  hands, 
and  can  hope  that  the  best  will  be  made  of  the  raw  material  which  has 
been  brought  back. 

It  is  a  disappointment  to  all  that  Mr.  Ferrar's  fossils  should  not  have 
been  in  a  fitter  state  for  identification,  but  it  is  some  consolation  to 
know  that  it  is  the  fault  of  nature,  and  not  of  the  discoverer,  that  they 
should  tell  so  little ;  and  it  is  a  great  satisfaction  to  find  that  geologists 
have  already  found  so  much  that  is  interesting  in  Mr.  Skel ton's  photo- 
graphs and  in  Mr.  Ferrar's  brief  summary,  that  we  may  look  for  much 
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light  being  thrown  on  the  geological  formation  of  this  great  land  mass 
when  the  latter*8  volaminons  notes  are  brought  into  shape.  Mr.  Ferrar 
has  already  described  how  he  found  an  immense  sandstone  formation, 
2000  feet  in  thickness,  practically  horizontally  bedded  on  a  granitic 
base  and  capped  with  basalt ;  the  simple  horizontal  structure  seems  to 
have  been  wholly  unexpected,  and  the  absence  of  lateral  pressure  in 
the  formation  of  such  a  huge  and  extensive  range  of  mountains  appears 
most  remarkable.  It  cannot  but  be  regarded  as  singularly  fortunate 
that  we  should  have  found  such  an  excellent  natural  geological  section 
of  the  range  as  was  exposed  in  the  steep  cliffs  of  the  Ferrar  glacier,  and 
if  the  simple  formation  thus  discovered  be  regarded  as  typical  of  the 
whole  mountain  range  (and  there  is  some  evidence  that  it  may  be),  the 
geology  of  the  Antarctic  continent  will  have  received  an  immense 
addition. 

The  more  recent  volcanic  outburst  which  has  thrown  up  the  high 
conical  peaks  of  Erebus,  Terror,  Melbourne,  Discovery,  and  a  thousand 
minor  craters  along  the  coast-line,  must  also  be  of  great  interest.  It 
occurs  to  me  to  add  here  that  geology  will  owe  much  to  the  careful 
charts  which  are  now  being  prepared  by  Lieut.  Mulook  from  a  very 
large  amount  of  survey  data. 

I  am  glad  to  have  been  informed  that  an  unfortunate  error  with 
regard  to  the  hours  named  for  term  day  magnetic  observations  is  not 
of  such  importance  as  was  at  first  imagined,  and,  of  course,  the  curves 
taken  under  normal  conditions  are  of  unimpaired  value.  It  must  be 
long  before  the  full  magnetic  results  are  known,  but  Captain  Chetwynd 
has  already  found  that  the  observations  for  "  variation  "  taken  at  Eca  and 
on  sledge  journeys  work  in  remarkably  well. 

Dr.  Wilson's  work  on  vertebrate  zoology,  in  a  region  where  verte- 
brate zoology  ends,  is  already  fairly  well  known,  but  all  who  have 
listened  to  him  or  bave  seen  his  sketches  must  realize  that  he  will 
have  much  more  yet  to  say  on  his  subject.  Mr.  Hodgson  has  already 
furnished  a  preliminary  paper  to  this  Society,  and  his  work  must 
neoessisrily  take  a  long  time  to  investigate. 

I  am  not  aware  of  the  fate  of  the  seismic,  the  pendulum,  or  the 
auroral  observations,  or  of  those  taken  for  atmospheric  electricity ;  but  as 
I  know  all  were  taken  conscientiously,  I  feel  sure  all  must  be  of  value. 
I  am  also  in  ignorance  at  present  with  regard  to  tidal  observations; 
very  great  care  was  taken  to  eliminate  or  to  allow  for  all  chances  of 
error  in  these  observations,  and  it  is  therefore  to  be  hoped  that  they 
will  yield  good  results. 

Time  has  obliged  me  to  leave  many  interesting  points  untouched  in 
this  paper,  but  I  must  briefly  refer  to  our  geographical  exploration  to 
the  northward  and  westward  of  Cape  North.  I  have  already  shown 
the  probable  cause  of  Boss's  error  in  imagining  the  Hussell  islands 
to  be  a  separate  group  from  those  discovered  by  Balleny,  and  I  have 
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Bame  time  to  have  a  disappearinoe  of  the  ioe  both  in  the  north  and  eoath.  This 
tells  Btrongly  against  the  theory  of  altematlDg  glaciatioD,  and  altematlDg  inter- 
glaoial  periods.  Of  course,  there  are  Tery  many  other  points  which  we  shall  have 
to  consider,  but  I  mention  these,  and  I  hope  that  Captain  Scott  will  giTe  na  the 
benefit  of  his  opinion  upon  them. 

Dr.  Mill  :  At  this  hour  of  the  evening,  I  cannot  profitably  add  anything  to 
what  has  been  said  by  the  other  speakers,  but  I  cordially  agree  with  them  in  their 
remarks  as  to  the  problems  that  have  been  elucidated  by  the  researches  of  the 
Discovery,  and  as  to  the  other  problems  that  have  been  raised  and  remain  for 
future  solutioD.  I  am  particularly  in  agreement  with  what  Dr.  Ttall  said  as  to 
the  extreme  importance  of  the  expedition  being  in  due  time  followed  up  by  another. 
There  should  be  continuity  in  carrying  forward  th\t  research  which  begun  at  the 
time  of  Oook,  130  years  ago,  and  has  since  proceeded  step  by  step,  every  fireah  ex- 
pedition building  itself  upon  the  experience  of  its  predecessors.  There  are  one  or 
two  statements  in  Gaptain  Scott's  observations  which  interested  me  espedallj, 
because  he  has,  entirely  independently,  come  to  conclusions  with  regard  to  the 
causes  of  the  Antarctic  icebergs  and  the  ics  barrier  similar  to  those  suggested  by 
his  predecessors  a  long  time  ago ;  the  most  interesting  of  all  is  that  of  the  great 
barrier  being  entirely  afloat,  confirming  in  a  remarkable  way  the  reflections  of 
Biscoe  that  Antarctic  icebergs  were  the  reiult  of  frozen  sea-water  and  the  fall  of 
snow  ^acoomulated  with  time.**  All  these  problems  could  stand  a  great  deal 
of  discussion,  and  this  they  will  undoubtedly  receive ;  but  this  evening,  I  am  afraid, 
is  hardly  the  time  for  entering  upon  any  new  matter  of  a  controversial  nature. 

The  President  :  Mr.  Teall  has  suggested  that  birds  might  be  ne\r  the  south 
pole.  I  think  Mr.  Bemacchi  would  be  able  to  tell  us  that,  if  it  is  the  case.  He 
saw  a  white  petrel  flying  due  south,  and  obviously  it  had  some  object  ia  view. 

Mr.  Bernacchi  :  I  am  afraid  I  did  not  quite  catch  the  jjoint  of  the  Pre8ident*s 
question,  but  with  regard  to  the  white  petrel  that  we  observed  on  the  ice-barrier, 
it  was  seen  while  on  the  sledge  journey  undertaken  by  Lieut.  Royds  and  myself 
across  that  barrier,  and  nearly  at  our  farthest  point  south-east  from  Mount  Erebus 
— that  is,  at  a  distance,  I  should  think,  of  120  miles  from  the  sea.  What  it  was 
doing  there  I  have  not  the  slightest  idea,  nor  have  I  the  slightest  idea  where  it  was 

going. 

Captain  Scott  :  I  would  remark  again  that  I  do  not  claim  to  have  actually 
proved  that  the  Great  Barrier  is  afloat  far  to  the  south,  I  merely  point  to  strong 
suggestive  evidences ;  but  I  cannot  quite  see  why  Sir  John  Murray  should  limit  its 
flotation  to  30  or  40  miles.  If  it  is  water-borne  for  30  or  40  miles,  why  not  for  100 
miles  or  more  ?  Mr.  Lamplugh*s  questions  are  difficult  to  answer  verbally  and  at 
short  notice.  With  regard  to  the  possibility  of  an  ice- sheet  being  formed  in  an 
enclosed  sea  without  its  being  fed  from  a  mountainous  country,  I  can  imagine, 
without  being  an  expert,  that  such  a  thing  would  be  quite  possible.  I  see  no 
reason  why  an  ice- sheet  should  not  be  formed  at  a  low  level  in  the  same  manner 
as  it  is  formed  on  the  high  plateaux  of  a  mountainous  country  given  similar 
climatic  conditions.  With  reference  to  the  possibility  of  the  north  arm  of  the 
Ferrar  glacier  having  been  a  feeder  rather  than  an  outlet  of  the  glac'er  ba^in,  I 
fear  my  remarks  must  have  been  obscure,  as  they  did  not  convey  the  fact  that  in 
this  valley  we  were  travelling  downwards  and  towards  tie  sea.  I  think  if  I  mere 
to  explain  the  topographical  features  to  him,  it  would  leave  him  in  no  doubt  that 
the  valley  ended  at  the  sea,  a  few  miles  beyond  where  we  saw  it,  and  that  the 
glacier  was  an  outflow  which  had  wasted  back.  I  am  not  very  clear  with  regard 
to  the  third  question  concerning  the  inter-glacial  period.  If  it  suggests  the  possi- 
bility that  the  ice  has  receded  and  is  now  again  advancing,  I  would  reply  that  I 
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think  there  is  no  doubt  that  this  is  not  the  case.  The  rate  at  which  the  ice  is  now 
melting,  ooapled  with  the  absence  of  moyement,  points  to  a  present-day  recession. 
Of  course^  there  are  a  great  many  facts  which  I  hare  not  been  able  to  enter  upon 
to-night  which  would  bear  upon  the  subject 

The  Pbesioemt  :  It  only  remains  for  us  to  thank  Captain  Scott  for  his  most 
important  and  interesting  paper.  He  has  thrown  great  light  upon  a  most  important 
part  of  the  Antarctic  Regions.  He  has  given  us  a  new  standpoint  whence  to  draw 
conclusions  on  the  geography  of  the  whole  region.  I  propose  to  you,  and  I  am 
sure  you  will  join  with  me  in  passing,  a  very  cordial  vote  of  thanks  to  Captain 
Scott  for  his  most  valuable  paper. 

Mr.  W.  N.  Shaw,  f.b.s.,  sends  the  following  remarks  : — 

I  am  glad  of  the  opportunity  of  adding  to  the  remarks  I  made  with  reference  to 
Mr.  Eoyds'  paper,  since  Captain  Scott  has  referred  to  them,  and  has  raised  some 
questions  with  regard  to  them.  The  first  point  is  whether  the  winds  at  the  winter 
quarters  can  be  regarded  as  merely  local  winds.  The  best  evidence  with  regard  to 
this  would  be  the  barometric  gradient.  If  the  average  birometrio  gradient  is 
northward,  there  will  be  some  kind  of  easterly  drift.  I  do  not  yet  know  what 
evidence  there  is  about  the  gradient,  but  in  the  mean  time  it  is  gratifying  to  know 
that  the  direction  of  the  wind  was  most  frequently  from  some  easterly  direction, 
because  it  points,  in  so  far  as  it  points  at  all,  to  some  sort  of  circulation  from  the 
eastward  about  the  pole  of  cold. 

The  other  point  I  wish  to  refer  to  is  the  possible  occurrence  of  snow  in  a  dry 
wicd.  Parenthetically  I  may  say  I  should  be  glad  of  Captain  Scott's  method  of 
distinguishing  between  drift  sdow  and  falling  snow,  but  it  would  not  be  important 
for  this  question,  which,  I  take  it,  is  really  the  question  whether  the  air  through 
which  snow  is  failing  is  the  air  in  which  it  has  been  formed.  The  answer  of  any 
physicist  to  the  question  put  in  that  way  is  "  Certainly  not ; "  but  to  the  further 
question  whether  the  air  through  which  the  snow  is  falling  is  similar,  as  regards 
humidity,  to  the  air  in  which  the  snow  was  formed,  the  answer  is  not  so  easy.  It 
is  sometimes  difficult  to  believe,  when  we  get  rain  here  with  an  easterly  wind,  that 
the  raindrops  are  formed  in  the  easterly  current,  and  not  in  some  upper  current. 
And  snow  is  even  more  likely  to  find  itself  carried  along  in  a  surface  drift  in  which 
it  was  not  formed.  For  the  humidity  we  have  still  some  unsolved  problems  about 
the  dryness  of  air  over  the  sea,  and  we  know  so  little  about  the  conditions  of 
evaporation  and  saturation  at  very  low  temperatures  that  it  would  not  be  wiie 
to  assume  that  we  know  the  hygrometric  state  of  the  air  from  the  &ct  that  it  is 
carrying  snow-particles. 


11.  NOTES  ON  THE  PHYSICAL  6E0GBAPHY  OF  THE 

ANTARCTIC* 

By  H.  T.  FBBRAB,  MJL.,  F.Q.S. 

The  following  notes  do  not  in  any  way  pretend  to  be  complete,  but  are  intended  to 
be  an  introduction  to  the  physical  geography  of  the  area  allotted  to  the  Discovery 
in  the  internatioral  scheme  of  work  in  the  south  polar  regions.  No  geological 
sequence  is  given,  but  the  rocks  are  considered  in  the  order  in  which  they  occur  in 
the  field,  and  this  order  may  be  taken  as  a  guide  to  the  relative  ages  of  the  rocks. 


*  This  and  the  paper  by  Lieut.  Royds  were  read  at  a  meeting  of  the  Research 
Department  on  February  6,  1905. 
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Tha  mapa  indicate  the  poaitions  from  which  specimeDS  were  obtained,  hut  eannut 
be  taken  as  accarate ;  nor  can  the  height  at  which  the  ice  once  atood  be  oomiderad 
exa^t,  for  all  the  eyidence  on  this  point  has  not  yet  been  oollectad  together. 

If  you  will  allow  me  to  read  my  paper  instead  of  lecturing  from  notet,  I  ahall 
be  greatly  obliged  ;  f  jr  I  find  that  in  lecturing  the  great  difficulty  is  to  bring  the 
miin  points  to  notice,  giving  due  prominence  to  each  in  turn.  There  are  many 
points,  such  as  the  **  Structure  of  the  ice,**  or  "  Ice  m  a  geological  agent,**  which  I 
have  had  to  ign'>re  entirely,  for  want  of  space ;  but  these  and  many  other  points,  I 
hope  to  be  able  to  enlarge  upon  later. 

The  History. 

Giptain  Cook,  in  1774,  circumnavigated  the  Earth  in  high  southern  latitudes, 
proved  the  existence  of  a  circumpolar  ocean,  and  showed  that  in  all  probability 
there  was  a  great  mass  of  land  there.  The  most  striking  information  he  obtained 
was  the  isolation  of  the  mythical  Antarctic  continent,  but  it  was  in  about  110° 
W.  long,  and  71^  S.  lat  that  the  evidence  of  the  presence  of  land  wai  greatest; 
however,  no  more  definite  knowledge  as  to  the  amount  of  land  in  high  latitudes 
was  obtained  until  the  Australian  whaling  fleet  made  inroads  into  these  unknown 
seas.  It  is  noteworthy  that  every  expedition  tends  to  show  the  amount  of  land  to  be 
less  and  less,  although  there  is  hardly  room  now,  as  to  much  is  known,  to  decrease 
the  size  of  the  Antarctic  continent  to  any  great  extent. 

Land  wa«  discovered  at  or  near  the  antarctic  circle  by  the  whalers  Kemp  and 
Balleny  *  early  in  the  nineteenth  century,  but  it  was  not  until  1839  and  later,  when 
an  international  attack  was  made  on  the  sonth  polar  regions,  that  the  natnre  of 
the  land  could  be  guessed  at.  The  R<isslan  expedition,  under  Bellingshausen,!  and 
the  American  squadron,  under  Wilkes,)  augmented  Cjok's  work ;  but  the  first 
geological  specimens  were  obtuned  by  the  French  expedition  under  Dumont- 
Derville,§  when  a  landing  was  made  on  what  is  no^  known  as  Addlie  Land. 
Billeny,  the  captain  of  one  of  the  ships  of  the  enterprising  Enderby  of  London, 
and  Weddell  of  the  same  firm,  made  important  inroads  into  the  Antarctic,  which 
have  been  subsequently  used  by  exploring  ships,  but  need  not  be  mentioned  here, 
as  this  paper  proposes  to  deal  only  with  Sonth  Victoria  L%nd. 

This  land  was  discovered  by  the  Ross  I  expedition  (1839-1841),  and  his  dis- 
coveries may  be  summed  up  thus — 

1.  An  extensive  range  of  mountains  of  very  great  altitude,  abutting  the  open 
s?a,  and  ending  very  sharply  in  that  sea.  Ross's  ships,  the  Erebus  and  the  !ZVrror, 
were  not  n?ar  enough  to  prove  the  continuity  of  the  whole,  nor  to  see  any  atructure 
in  them. 

2.  An  open  sea,  with  comparatively  shallow  soundings,  but  which  shelved  to 
great  depths  in  about  lat.  65°  S.,  as  if  off  the  edge  of  a  continental  shelf.         « 

3.  Volcanic  cones,  or  strictly  volcanoes,  one  of  which,  Erebus,  is  still  acUve. 

4.  A  great  wall  of  ice,  470  miles  long,  and  of  varying  height,  with  a  sheer  cliff- 
face,  facing  the  north. 

5.  Specimens  of  rock  from  the  Possession  islands.  One  specimen  is  a  horn- 
blende basal t,Y  and,  owing  to  the  nature  of  this  rock  and  to  the  presence  of 


♦  J.R.Q  8.,  London,  9  (1839),  517-526. 

t  *  Journal  des  Voyages,'  14  (1822),  126-128.     WooV  published,  1881. 

:  *  Wilkes*  Narrative/    Philadelpliia :  1845. 

§  *  Histoire  du  Voyage.*    1845. 

II  *  Voyage  to  the  Southern  and  Antarctic  Regions.' 

Y  Teall,  Jermyn  Street  Collection. 
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mountains  such  as  Erebus  and  Terror,  McGormick  decided  the  whole  range  was  of 
yolcanic  material. 

In  1874  H.M.S.  Challenger^  under  Nares,  crofsed  the  Antarctic  circle^  and^ 
in  dredgiDg,  obtained  specimens  of  archsean  rock,  which  made  it  probable  that  these 
rocks  formed  part  of  the  Antarctic  continent.  Specimens  of  quartzite  are  recorded 
from  the  Possession  islandp,*  from  Cape  Adare,  as  well  as  in  the  Challenger's 
dredgings,  but  no  importance  was  attached  to  these  finds. 

The  Southern  Cross  expedition,  which  was  the  first  to  spend  a  Winter  in 
South  Victoria  Land,  to  some  extent  amplified  the  observations  of  Ross,  as  regards 
the  volcanic  rocks;  but  in  addition  this  expedition  brought  back  Palasozoic  quartz 
grit8,t  but  unfortunately  no  fossils  were  found  in  these,  though  they  are  undoubtedly- 
of  sedimentary  origin ;  also  plutonic  rocks,  such  as  granites,  but  no  specimens  of 
these  had  been  recorded  in  situ. 

The  Rocks  found. 

A  lauding  was  made  from  the  Discovery  on  Cape  Adare  on  January  9, 1902, 
and  a  collection,  chiefly  of  volcanic  rocks,  was  made ;  but  there  was  no  suspicion 
of  the  presence  of  other  than  igneous  rocks  until,  in  the  operation  of  dredgiog  near 
Coulmon  island,  several  white  fragments  of  granular  quartzite  were  brought  up. 
The  probability  of  the  presence  of  a  sedimentary  rock  was  further  increased  by 
sighting,  just  south  of  Mount  Melbourne,  a  typical  tabular  mountain  with  what 
may  turn  out  to  be  bold  escarpment  slopes ;  and  again,  when  a  landing  was  made 
in  a  harbour  in  lat.  76^  S.,  on  a  denuded  granite  mashive,  small  boulders  of 
quartzite  were  found.  On  Mount  Terror,  basic  lavas,  granite  boulders,  tufifs,  and 
quartzite  boulders  were  found,  but  still  there  was  no  sign  of  sedimentary  rock  in  situ. 

When  Lieut.  Armitage,  in  December,  1902,  made  his  pioneer  journey  into 
the  Royal  Society  range,  he  found  a  horizontally  bedded  rock  of  great  thickness 
exposed  along  the  whole  length  of  the  ice-stream,  but  eventually  disappearing 
below  the  inland  ice,  and  brought  back  specimens  of  quartz  grit,  so  that  now  the 
presence  of  a  eedimentary  rock  in  situ  in  the  vicinity  of  our  winter  quarters  was  an 
established  fact. 

In  addition  to  the  above  rocks,  phonolites  were  found  in  several  localities  on 
the  islands  around  Winter  Quarters,  and  a  coarse  tufif,  similar  to  the  Possession 
island  palagonite  tufif.^  occurred  as  a  prominent  crag  bursting  through  the  snow  on 
the  south  side  of  Mount  Erebus. 

In  the  Royal  Society  range,  at  a  later  date  (November,  1903),  a  gneissic  plat- 
form was  found,  which  is  probably  of  archsean  age,  and  above  it  occur  the  following 
rocks  in  order  from  below  :  granites,  sandstone,  basalt. 

The  granites  appear  to  be  of  two  ages — the  one  is  peculiar  in  having  a  horizontal 
upper  surface,  which  can  be  seen  stretching  for  15  miles  without  a  break;  the 
other  appears  to  be  intrusive,  but  its  exact  position  has  not  yet  been  determined. 

The  sandstone,  which  I  propose  to  call  the  Beacon  Sandstone  Formation,  is 
2000  feet  thick,  and  appears  to  cover  an  area  of  50  by  20  miles,  and  possibly  ten 
times  as  much,  but  there  is  no  direct  evidence  for  this. 

The  basalt  caps  the  Sandstone  over  a  considerable  area,  and  forms  the  well- 
known  plateau  feature  so  characteristic  of  that  rock.§  The  original  plateaux  have 
been  dissected  by  denudation,  and  probably  also  broken  up  by  faulting. 


•  Prior,  Min.  Mag.f  12,  "  Antarctic  Rock-specimens." 

t  Prior,  "  Southern  Cross  Collections,"  Brit  Mus.  Nat.  Hist,  publication,  p.  325. 

X  Prior,  Min.  Mag.,  13,  "  Antarctic  Rock  Specimens." 

§  Barker,  •  Skye  Survey  Memoir,'  plates  ix.  and  x. 
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The  banlt  forms  the  highest  ground  that  has  been  ascended  in  Sooth  Victoria 
Land,  and  in  addition  it  occurs  as  dykes  and  sills  in  the  Sandstone,  and  is,  thcefore, 
eridently  a  yonnger  rock.  It  is  first  met  with  near  the  7000-foot  contour,  and 
is  also  seen  at  the  Depdt  Nunatak,  8000  feet  abore  sea-leTel.  It  appears  to  be 
columnar  throughout,  and  numerous  colamns  up  to  12  feet  in  diameter  and  perliaps 
500  feet  high  were  obseryed  80  miles  from  the  sea  and  120  miles  from  the  ship. 

The  fossil  plants  were  found  close  at  the  base  of  the  basalt  in  a  thin  carbonaceous 
seam  not  more  than  ^  of  an  inch  thick.  After  my  party,  Kennar,  P.O.,  and  Weller, 
A.B.,  had  been  laid  up  for  six  and  a  half  days  on  the  edge  of  the  inland  ice,  we  made 
our  way  back  to  Depdt  Nunatak,  which  we  could  only  get  occasional  glimpses  of 
through  the  snow-drift.  Here  we  spread  our  gear  out  to  get  rid  of  the  snow 
accumulated  in  it  during  the  lie  up,  and  in  the  moraine  I  found  rery  suggestiye 
traces  of  organic  matter.  I  at  once  made  across  the  South-West  arm  of  the  great 
glacier  we  had  sscended,  to  a  spot  where  the  Beacon  Sandstone  could  bs  seen  just 
appearing  below  the  "  capping  "  basslt.  We  arrived  at  this  spot,  had  lunch,  and 
imagine  my  delight,  when  taking  my  bag  and  hammer  up  to  the  rock-face,  to  find 
this  "  coal-mine,"  as  I  may  call  it,  staring  me  in  the  face.  Finding  the  seam  to  be 
much  charred,  I  set  off  next  day  diagonally  down  the  valley  to  a  spot  on  the  left 
bank  of  the  glacier  where  2000  feet  of  the  sandstone  was  exposed,  and  of  this,  1500 
feet  proved  to  be  accessible,  and  was  examined. 

However,  no  better  specimens  could  be  obtained,  neither  could  the  base  of  the 
sandstone,  nor  the  platform  on  which  it  rested,  be  seen  here  or  at  any  other  spot 
visited  during  this  memorable  sledge  journey. 

Ttie  Topography, 

South  Victoria  Land  consists  of  a  great  range  of  mountains,  which  reach  in 
an  almost  continuous  belt  from  the  latitude  of  Cape  Adare  to  the  latitude  of  Mount 
Longstaff,  a  distance  of  800  miles  or  so.  The  heights  vary  from  15,000  feet,  of 
which  there  are  three  or  four  peaks  of  that  height,  to  4000  feet,  and  it  is  remsrk- 
able  that  there  is  no  extensive  area  of  land  of  a  less  height  than  4000  feet 

This  range  appears  to  be  the  eastern  extremity  of  a  great  mass  of  land,  and 
buttresses  a  vast  interior  ice-field,*  traversed  for  200  miles  by  Captain  Scott  in  a 
westerly  direction.  Captain  Scott  found  this  inland  ice  to  be  of  an  almost  uniform 
level,  and  to  maintain  this  level  at  a  height  of  9000  feet  above  the  sea.  This 
inland  ice  drains  into  the  sea  through  vallejs  at  right  angles  to  the  length  of  the 
mountain  range  (see  the  charts  published  by  the  Royal  Geographical  Society),  and 
in  this  way  gives  rise  to  two  of  the  largest  glaciers  in  the  world. 

In  the  latitude  of  Cape  Gauss  (I  use  this  term,  as  nothing  very  definite  hss  yet 
been  fixed  on  this  part  of  the  coast)  the  land  falls  to  only  heights  of  4000  feet,  and 
there  is  a  long  stretch  of  coast  which  is  very  similar  to  the  west  coast  of  Green- 
land, and  made  familiar  to  us  in  Von  Drygalski's  detailed  work  of  that  area. 
These  features  are :  a  comparatively  narrow  belt  of  inferior  height,  ending  sharply 
at  the  sea-front,  through  which  glaciers  or  ice-streams  (if  we  use  Drygabki's 
nomenclature)  break,  on  their  way  to  the  sea  from  the  inland  ice.  These  ice- 
streams  are  very  similar  to  those  of  Greenland,  in  that  their  length  between  the 
land  forming  their  sides  is  more  nearly  equal  to  their  breadth  than  is  the  case  with 
Norwegian  or  Alpine  glaciers.! 

In  addition  to  the  main  mountain  range  of  South  Victoria  Land,  we  have 
isolated  volcanic  cones  or  volcanoes,  though  only  one,  Mount  Erebus,  is  now  actiye. 


*  Bernacchi,  *  To  the  South  Polar  Regions.'    1901. 

t  lleim, '  Gletsoherkundc*    Stuttgart :  1885.    ClassificaUon  of  Glaciers. 
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These  yolcanoes  an  a  rule  lie  at  the  ba^e  of  the  moaDtain  raDge,  in  oomparatively 
low  land,  and  as  often  as  not  slope  down  directly  into  the  sea.  They  are  all  cooicaly 
thoogh  not  so  steep  as  those  of  Japan,  and  several  have  craters  at  their  summitSy 
as  is  proved  by  the  cone  being  truncated.  They  are  all  of  considerable  hdght, 
and  can  be  seen  to  corer  large  areas  if  reference  is  made  to  the  charts. 

Mount  Erebus,  12,760  feet  high,  shows  three  marked  stages  in  its  growth — 

(a)  The  lip  of  a  huge  crater,  running  round  it  as  a  girdle  at  a  height  of  about 
6000  feet  above  sea-leyel. 

(6)  A  second  lip,  at  an  altitude  of  10,000  feet,  of  a  younger  crater,  from  which 
streams  of  lava  have  welled  up  and  flowed  down  its  sides. 

(c)  The  present  small  cone,^  built  up  asymetrically  inside  the  second  lip,  and 
from  which  the  steam  now  issues. 

Mount  Terror,  like  Mount  Erebus,  is  completely  covered  in  snow,  except  in  the 
more  exposed  spots,  where  either  the  wind  blows  the  snow  away,  or  the  slope  is 
exposed  to  the  sun,  which  evaporates  the  snow  as  fast  as  it  falls.  This  mountain 
is  10,884  feet  high,  and  has  a  perfect  crater  rim  at  its  summit,  probably  half  a  mile 
across ;  there  are  also  occasional  parasitic  vents  on  the  east  side  of  Terror,  but  on  the 
south  and  west  sides  the  covering  of  ice  and  snow  is  so  heayy  that  vents,  if  present, 
could  not  be  distinguished. 

Mount  Discovery,  like  the  two  former,  is  thickly  covered  in  snow  on  the  south 
side,  though  on  the  north  side  it  is  practically  bare.  This  mountain  stands  on  an 
almost  circular  base,  and  is  connected  to  the  mainland  on  the  west  by  a  low  dome 
(Mount  Morning).  This  latter  forms  the  right  bank  of  the  Eoettlitz  glacier,  which 
flows  out  to  the  north  into  McMurdo  bay,  along  the  base  of  the  Royal  Society  range. 

Mount  Mdhoume,  8560  feet,  the  last  of  the  volcanic  cones  which  I  will  mention 
here,  like  the  rest,  is  isolated,  but  lies  more  among  the  mountains  than  do  the 
others,  except,  of  course,  Erebus  and  Terror,  which  form  an  island  of  themselves. 
It  is  rather  steeper  than  the  others,  taperiog  up  almost  to  a  point,  but,  being 
truncated,  probably  has  a  crater  at  its  summit  a  quarter  of  a  mile  in  diameter.  On 
the  north  side  it  ri^es  sharply  out  of  Wood  bay— one  of  the  largest  indentations  in 
the  comparatively  straight  coast*line — while  on  the  east  it  stretches  out  into  a  long 
promontory,  namely.  Gape  Washington. 

Before  going  further,  I  should  like  to  put  on  record  the  great  help  I  obtained 
Arom  all  my  companions,  and  to  say  how  I  appreciate  that  help.  It  can  at  once  be 
seen  that  it  was  impossible  for  me  to  have  travelled  over  all  the  localities  men- 
tioned  in  this  summary,  and  as  it  is  impossible  for  me  to  name  the  source  of 
my  Id  formation  in  each  case,  I  must  refer  my  hearers  to  the  charts  and  the  sledge 
Journeys  for  details  on  any  particular  point. 

The  Land  Ice. 

Ck>ntrary  to  expectation,  the  ice  was  found  to  be  developed  on  a  comparatively 
small  scale,t  and  not,  as  was  expected,  covering  the  whole  land  surface,  except  for  a 
few  isolated  peaks  or  nunataks. 

The  form  of  the  land  surface  accounts  for  this  to  a  great  extent,  for  having 
an  almost  continuous  cliff'-face,  on  an  average  10,000  feet  high,  facing  the  open  sea, 
the  amount  of  precipitation  would  have  to  be  excessive  to  build  up  and  flll  in  with 
ice  the  valleys  at  the  base  of  the  cliff-face. 

It  is  true  that  in  the  vicinity  of  Cape  Gauss,  where  the  land  is  only  3000  or 
4000  feet  high,  the  features  are  similar  to  those  of  Greenland,]:  namely,  a  fringe  of 

•  Scrope,  'Volcanoes,'  sketch  of  Aetna,  p.  190. 

t  A  Geikie,  •  Text-book  of  Geology,*  p.  418 ;  and  CroU,  *  Climate  and  Time,' 

X  Drygalski,  *  Greenland  Expedition/  p.  159. 
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land  almost  saow-coverei,  behind  whicb  lies  an  extensive  area  completely  covered 
in  snow  and  ice,  or  inland  ice,  as  it  has  baen  termed.  Farther  south,  howeyer, 
where  the  Und  rises  to  heights  of  12,000  and  15,000  feet,  typical  glaciers  occur, 
always  on  the  east  side  of  the  mountain  range,  having  their  gathering  ground 
or  firn-fields  among  the  higher  peaks,  and  flowing  out  into  the  foothills  through 
valleys. 

It  is  remarkable  that  some  of  these  glaciers  do  not  reach  the  sea,  but  end  2  or  3 
miles  from  it,  and  at  altitudes  of  2000  and  3000  feet  above  it. 

On  the  west  side  of  the  summit  of  the  range  the  land  appears  to  fall  away,  and 
the  whole  becames  covered  in  snow ;  the  bare  mountains  have  their  place  quickly 
taken  by  isolated  nunataks^  and  these  are  only  found  5  or  6  miles  to  the  westward 
of  where  the  mountains  properly  end. 

This  inland  ice  finds  its  way  to  the  sea  through  valleys  which  cut  right  through 
the  mountain  range,  and  the  great  ice-streams  thus  formed  are  usu'Uly  of  bare  ice, 
for  the  winds  that  blow  down  them  appear  to  swesp  away  any  loose  snow  that  miy 
have  fallen,  and  it  is  only  near  the  terminal  faces  that  any  thickness  of  snow  is 
found.  On  the  other  hand,  the  more  protected  glaciers  in  the  mountain  range,  as  a 
rule,  have  a  significant  snow-covering. 

Running  water  was,  as  a  rule,  conspicuous  by  its  absence,  for  it  was  only  in  the 
channels  between  the  side  of  a  glacier  and  a  bare  rook  surface  that  any  water 
could  be  seen,  and  then  only  in  the  two  summer  months  proper,  December  and 
January. 

All  water  that  has  been  seen  could  be  accounted  for  directly  by  melting 
alone,  due  to  radiation  from  the  sun,  as  all  of  it  was  due  to  surface  thaw,  and 
none  to  the  internal  heit  of  the  glacier  or  the  Earth's  surface.  After  a  summer 
snowfall,  running  water  does  take  a  small  part  in  the  cycle  of  seasonal  change, 
for  the  fnow  falling  on  bare  stony  ground,  such  as  Black  and  Brown  islands, 
is  quickly  melted  by  the  sun,  and  runs  ofif  to  lower  levels  in  a  constantly  increasing 
stream — so  much  so  that  Urge  areas  among  the  moraines  at  the  base  of  Mount 
Discovery  and  Brown  island  are  completely  inundated. 

Under  this  head,  namely,  The  Land  Ice,  we  must  include  the  ice-sheets,  of 
which  there  are  at  least  three  in  South  Victoria  Land,  namely,  Ross*  Qreat  Ice- 
sheet  or  barrier,  the  ice-sheet  in  the  vicinity  of  Cape  Gauss,  and,  thirdly,  the  ice- 
sheet  filling  up  Lady  Newnes  bay. 

All  these  have  as  characteristics  a  horizontal  upper  surface  of  great  extent, 
which  may  or  may  not  be  undulating  (cf.  the  Humboldt  glacier  in  Qreenland) ; 
a  seaward  clifiT  or  face  of  ice,  almost  absolutely  perpendicular,  and  varying  in  height 
between  50  and  200  feet ;  and  water  at  the  base  of  this  cliff,  which  is,  without 
a  doubt,  deep  enough  to  float  the  ice.  For  detuls,  see  the  charts  published  in  the 
Oeographical  Journal,  August-,  1904. 

Th€  Old  Moraine^, 

Ice-scratched  stones  and  doubtful  erratic  blosks  were  seen  on  the  slopes  of 
Mount  Terror  above  Caps  Crozier;  but  it  was  not  until  Dr.  Wilson,  following 
in  the  footsteps  of  Lieut.  Royds  overland  to  Cape  Crozier  from  Winter  Quarters, 
found  what  is  probably  an  old  moraine,  high  above  the  level  of  the  Boss  ice-sheet, 
and  proved  the  ice-sheet  to  have  been  once  higher  than  it  is  now. 

There  was  other,  though  unsatisfactory,  evidence  of  this  greater  height  of  the 
ice-sheet  near  the  summit  of  White  island  and  around  Winter  Quarters,  but  the  old 
moraines  above  Cape  Crozier  put  all  doubts  at  rest. 

Other  old  moraines  occur  in  the  channels  between  Black  island.  Brown  island, 
and  Mount  Discovery,  and  as  a  rule  hug  the  shore,  as  do  ordinary  lateral  moraines. 
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And,  again^  oa  the  top  of  Cape  Adare  erratics  and  old  moraines  occurredy  which 
could  not  but  have  been  formed  by  a  greater  extent  of  ice  than  obtains  at  present. 
Therefore  the  ice  is  neaur  a  minimum,  which  is  rather  a  surprising  conclusion  to 
anive  at.  I  am  not  prepared  to  discuss  the  observations  of  others  in  North  Polar 
regions,  but  would  like  to  draw  attention  to  such  statements  as — 

1.  Prof.  Garwood's  (Q,J.G.&,  toL  55,  Noyember,  1899,  p.  688),  that  the  snow- 
line of  Spitzbergen,  in  78°  N.  lat,  is  at  an  altitude  of  2000  feet  above  sea-leveU 

2.  Yon  Drygalski'tf,^  that  the  Greenland  ice  is  receding,  and  it  would  require  a 
warmer  and  more  humid  climate  to  extend  the  glaciers  to  their  once  greatest 
extension  in  his  latitude,  72°  N. 

3.  Dr.  Schei's,  that  the  ice  of  Grinnel  Land  is  at  a ''  maximum,"  and  accom- 
panies this  statement  with  a  photograph  {OeographiocU  Journal,  July,  1901,  pw  66), 
showing  a  moraine  50  feet  at  least  above  the  level  of  the  glacier.  Dr,  8chei*s 
latitude  north  was  very  nearly  our  latitude  south,  namely,  77^. 

All  my  evidence  as  regards  the  advance  or  retreat  of  the  ice  in  South  Yiotoria 
Land  points  the  same  way,  namely,  a  retreat  which  is  going  on  at  the  present  day. 
This  is  exemplified  again  by  the  fact  that  the  Boss  ice-sheet,  though  moving 
100  feet  a  month  to  the  northward,  has  retreated  on  an  average  15  miles  during 
the  last  65  years.  These^  and  other  points  too  numerous  for  this  short  paper, 
should  be  discussed  in  their  relation  to  the  Great  Ice  Age  of  Europe  and  the  Great 
Glacier  Period  in  New  Zealand.f 

77i6  Sea  Ice. 

The  sea  ice  that  has  been  seen  presented  cothiDg  of  special  interest  in  its 
formation  or  behaviour.  McMurdo  bay  was  guarded  by  a  line  of  pack-ice  from 
Cape  Bird  westward.  When  the  Ducovery  entered  the  bay  in  February,  1902, 
this  line  had  to  be  cut  before  the  open  water  was  reached,  this  open  water  not 
freezing  over  finally  until  May,  although  it  had  been  practically  froaen  in  April. 
The  bay  remained  covered  in  a  uniform  sheet  of  ice  until  February,  1904,  when  a 
general  break-up  took  place. 

The  ice  as  a  rule  does  not  attain  a  thickness  greater  than  8  feet  by  direct 
freezing,  but  where  snow  accumulates  locally  the  thickness  produced  in  a  season 
may  be  as  much  as  40  feet.  So  also,  locally,  direct  freezing  will  produce  a  thickness 
of  12  feet  where  the  land  prevents  a  rapid  circulation  of  the  water ;  and,  on  the 
contrary,  where  there  is  known  to  be  a  strong  current,  the  ice,  though  freeaing 
to  a  thickness  of  8  feet  during  the  winter,  will  be  completely  melted  through 
during  the  summer. 

The  salinity  of  the  sea-ice  \  is  very  variable,  and  seems  to  depend  upon  the 
rate  of  freezing  more  than  upon  the  depth  or  distance  from  the  upper  surface.  In 
many  cases  where  the  ice-floe  was  hummocked  up,  bands  could  be  seen  which  were 
of  difierent  hardness  as  regards  the  action  of  wind  and  water.  These  bands  all 
had  different  percentages  of  salt,  and  the  thicker  bands,  which  had  been  firozen 
quicker  by  a  sudden  fall  in  the  external  temperature,  were  found  to  contain  more 
salt  than  the  thinner  bands. 

Dtnudatioru 
Denudation,  at  the  present  day,  on  the  whole  plays  a  comparatively  unimportant 
part  in  determining  the  features  of  the  landscape.    It  is  true  that  the  Boyal 


^  '  Greenland  Expedition/  p.  33. 
t  Hutton,  Tram.  N.Z.  Intt,  5,  384. 

X  Axel  Uamberg,  Bhang  Till  K.  Svensha  Vtt.-Shad  llandliugar.  Band  21,  Afd.  II. 
No.  2,  p.  5. 
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Society  range  does  show  rounded  rock  surfaces  due  to  the  grinding  of  ice,  or 
the  rock  matter  carried  along  by  ice,  but  in  the  vicinity  of  Winter  Quarters  none 
of  this  ^  ice-work  **  has  been  seen.  .  The  splitting  ofif  and  cracking  of  large  masses  of 
rock  due  to  the  percolation  of  water,  which  expands  on  freezing,  gives  evidence 
of  at  present  being  the  most  important  factor  in  the  denndation  of  the  land.  Ex- 
amples of  this  kind  are  well  illustrated  in  Castle  rock  and  the  Cathedral  rocks  of 
the  Royal  Society  range. 

Water  plays  an  unimportant  part  in  some  localities,  while  generally  the  work 
of  running  water  of  the  present  day  is  absent  altogether.  On  the  eastern  side  of 
Brown  island  there  are  several  gullies  out  out  in  the  hillside  by  the  water  from  the 
snow-fields  flowing  dpwn  to  a  lower  level,  and  as  water  in  any  quantity  has  only 
been  observed  during  two  months  of  the  year,  its  resultant  effects  are  very  marked. 

Wind  is  an  important  £EU>tor  in  denudation,  for  both  at  Winter  Quarters  and  in 
the  mountidns  of  the  mainland  its  effects  were  observed.  At  the  former  locality 
some  rocks  were  polished  and  pitted  in  the  ordinary  manner,  but  in  the  latter 
granite  blocks  were  gnarled  and  hollowed  *  in  a  unique  manner. 

The  surface  around  the  harbour  where  the  ship  lay  is  composed  of  loose  stones. 
Under  them  and  mixed  with  them  is  the  dust  due  to  the  disintegration  of  the 
rocks;  and  at  some  points  a  rock  can  be  seen  to  crumble  gradually  until  it 
becomes  a  mass  of  impalpable  powder.  This  powder,  however,  cannot  remain  on 
the  surface,  and  is,  as  a  role,  protected  from  the  wind  by  a  covering  of  loose  stones. 

The  Movement  of  the  Ice, 

There  were  few  opportunities  for  measuring  the  movement  of,  the  ice,  as  thee 
Was  no  glacier  within  20  miles  of  the  ship,  and  the  nearest  glacier  that  could  give 
any  fundamental  results  was  40  miles  away.  When  the  ship  first  anchored,  it 
was  seen  that  the  Ross  ice-sheet  exerted  a  certain  pressure  against  the  Winter 
Quarters  peninsula,  and  the  first  party  to  Cape  Crozier  overland  brouf^ht  back 
tidings  of  huge  ridges  pressed  up  against  the  base  of  Mount  Terror.  However, 
a  good  measureraent  of  the  movement  of  the  Ross  ice-sheet  over  a  long  interval 
was  obtained  by  a  sledge  party  visiting  Captain  Scott's  Depdt  A,  off  the 
Minna  Bluff,  a  year  after  it  was  laid  down.  The  followiog  brief  results  are 
inaccurate,  as  most  have  bsen  obtained  by  hearsay,  and  have  not  been  checked 
by  angles  yet ;  but  they  will  serve  the  purpose  here  of  showing  how  extremely 
slow  the  movement  is,  especially  when  compared  with  observations  of  others  in 
the  Arctic  Regions : — 

1.  Blue  glacier  (Norwegian  type),  1  inch  per  month. 

2.  Ice  tongue  in  Erebus  bay,  3}  feet  per  month. 

3.  Ferrar  glacier  (Greenland  type),  5  feet  per  month,  winter  months ;  12  feet 
per  month  in  the  warmest  month,  December.    -. 

4.  Ross  ice-sheet  (Depdt  A),  100  feet  per  month ;  overflow  at  Pram  point, 
8  feet  per  month. 

5.  Spitzbergen  (Ghirwood),  800  feet  per  month.f 

6.  Karajak  glacier  (Drygalski),  1500  feet  per  month.^ 

In  coDclusion,  attention  must  bo  drawn  to  the  action  of  ice  as  a  '*  conservative 
agent."  §  The  ice-foot,  which  so  many  writers  quote  as  carryiog  matter  out  to 
ses,  we  found  to  remain  flrmly  fixed  to  the  land,  and  to  act  as  a  "  selvedge  *'  edge 
does  to  a  piece  of  cloth,  t.e.  strengthen  it  and  retard  wear  and  tear. 

It  may  be  remarked   that  the  snowfall  during  the  two  years  has  not  been 

♦  F.  F.  Tuckett,  Qeol  Mag.,  January,  1904. 

t  Q.J.O.8.,  vol.  66,  1890,  p.  686.         X  'Greenland  Expedition,'  Band.  1,  p.  268. 

§  Bonney,  Geo.  Jour.,  1893,  pp.  481-499;  Proe.  R.G.8.,  1888. 
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exoeBsive,  nor  has  the  climate  been  so  seyere  *  as  previous  explorers  had  led  one 
to  suppose.  The  climate  may  be  described  as  perfectly  dry  (cold  desert  conditions), 
owing  to  the  temperature  of  the  idr  always  being  .below  the  freesing-poini  of 
water,  and  this  fact  goes  far  to  expliun  the  present  terrestrial  features  of  South 
Victoria  Land* 


Before  the  papers  by  Lieut.  Royds  and  Mr.  Ferrar,  the  PBESiDSirr  faid :  It 
is  necessary  to  bring  the  geographical  results  of  the  Antarctic  Expedition  before 
the  Fellows  of  the  Society  in  some  form  which  will  enable  them  thoroughly 
to  imderstand  the  results  and  to  discuss  them,  and  after  conrideration  I  thought 
the  best  plan  would  be  to  request  some  of  the  officers  of  the  scientific  staff 
who  were  in  charge  of  different  departments  of  work  to  write  short  special 
papers  on  their  own  results,  and  then  that  the  commander  of  the  expedition 
should  be  requested,  at  a  large  general  meeting,  to  review  the  whole  subject, 
so  that  it  might  be  fully  discussed.  Mr.  Royds  hss  kindly  undertaken  to  give 
us  some  account  of  his  work  in  meteorology.  Mr.  Ferrar  will  give  us  some 
account  of  the  physical  geography  of  that  very  remarkable  range  of  moun- 
tains running  nearly  700  miles  north  and  south,  and  attaining  heights  of  1500 
feet,  and  certainly  not  ending  where  they  were  last  seen.  Possibly  at  a  future 
meeting  we  may  have  short  papers  from  other  officers.  Mr.  Armitage's  work  is,  of 
course,  of  the  greatest  possible  value,  and  is  mainly  connected  with  the  magnetic 
observations  at  sea.  Mr.  Bemacchi  has  conducted  most  of  the  physical  observa- 
tions on  land,  the  magnetic  work,  and  the  pendulum  observations,  with  the  assist- 
ance of  Mr.  Skelton ;  Mr.  Barne,  the  tidal  observations ;  and  then  we  rather  hope, 
also,  to  have  short  papers  from  Dr.  Wilson  on  the  geographical  aspects  and  dis- 
tribution of  the  aves  fauna,  and  possibly  a  brief  note  from  Mr.  Hodgson  with 
regard  to  a  few  of  the  invertebrates.  This  evening  we  shall  have  papers  from 
Mr.  Royds  on  the  "  Meteorology  of  the  Part  of  the  Antarctic  Regions  where  the 
Discovery  wintered,"  and  Mr.  Ferrar  on  the  •*  Gkology  of  the  Antarctic  Regions." 
I  now  cidl  upon  Mr.  Royds  to  read  his  paper. 

After  the  reading  of  the  paperp,  the  following  discussion  took  place : — 
Dr.  Bonnet,  in  expressing  his  sense  of  the  great  value  of  the  two  papers  to 
which  they  had  just  listened,  said  that  in  the  Geological  Magazine  two  accounts 
i>f  hollow  blocks,  such  as  Mr.  Ferrar  had  noticed,  had  recently  appeared — the  one 
describing  a  case  in  Corsica ;  the  other,  by  Mr.  Baron,  in  Madagascar.  Both,  in 
granite,  were  in  localities  where  the  action  of  wind  in  any  form  seemed  not  to 
be  possible ;  and  he  did  not  feel  satisfied  with  any  explanation  which  had  been 
offered,  though  at  present  he  was  unable  to  propose  a  better.  He  ventured  to 
object  to  the  use  Mr.  Ferrar  had  made  of  the  term  "  esker,"  of  which  he  had  examined 
some  good  examples,  including  the  noted  one  at  Upsala.  In  them  the  stones  were 
generally  fairly  rounded,  and  the  materials  more  or  less  stratified.  The  photograph 
which  had  been  shown  them,  he  thought,  represented  a  variety  of  moraine.  These, 
however,  were  only  trifling  criticisms.  Passing  to  the  main  points  of  the  paper, 
he  thought  the  most  important  was  that  the  great  ice-barrier,  in  all  probability, 
did  not  rebt  on  submerged  land,  but  was  afloat.  That  to  him  was  quite  a  novel 
idea ;  but  after  listening  to  Mr.  Ferrar's  argumentp,  and  as  the  result^  he  might 
add,  of  a  conversation  with  Captaio  Scott  that  afternoon,  he  did  not  see  how  to 
dispute  their  conclusions.  It  was  also  very  interesting  to  learn  that,  as  had  been 
clearly  proved,  the  ice  in  the  Antarctic  had  formerly  been  more  extensive,  and  that 
a  glacial  epoch  was  not  now  at  its  maximum  in  that  regioo.   Mr.  Ferrar  was  quite 


♦*  The  Antarctic  Manual.'    R.G.S.    1901, 
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right  in  saying  this  obeerTation  was  likely  to  be  far-reaching.  The  relations 
noticed  between  the  ice-sheet  and  the  climate  were  also  important.  He  had 
always  felt  difficulties  in  understanding  how,  with  anything  like  the  present  con* 
figuration  of  Europe,  that  dry  ''steppe  period/'  which  occurred  late  in  the  glacial 
epoch  of  the  north,  could  have  beea  brought  about.  But  Mr.  Ferrar  had  shown 
that  in  the  Antarctic  something  like  steppe  conditions  now  was  the  result  of  extreme 
cold,  so  that  an  increase  of  ice  might  not  signify  a  fall,  but  c  slight  rise,  of  tempera- 
ture. In  other  words,  that,  supposing  the  temperature  to  remain  below  a  certain 
level,  the  amount  pf  ice,  as  had  been  already  observed,  depended  on  the  amount  of  pre- 
cipitation, which,  of  course,  meant  the  amount  of  evaporation  somewhere  else.  Thus 
the  smallest  amount  of  snow  might  correspond  with  the  time  of  most  intense  cold. 
These  observations  were  also  likely  to  be  very  important.  He  could  only  con- 
clude by  saying  that  he  had  been  deeply  interested  in  the  paper,  and  hoped  soon 
to  see  it  in  print. 

Mr.  Teall  :  I  am  glad  of  the  opportunity  of  saying  how  pleased  I  am  to  hear 
of  these  wonderful  discoveries  in  the  Antarctic  Region.  As  a  result  of  this  expedi- 
tion, the  map  has  not  only  been  modified  and  extended,  but  in  the  observations 
which  Mr.  Ferrar  has  made,  in  the  collections  which  be  has  brought  home,  and  in 
the  striking  photographs  that  Lieut.  Skelton  has  taken,  we  have  materials  for 
forming  some  definite  conclusions  as  to  the  geological  history  of  the  region.  It  is 
difficult  to  speak  on  this  subject  without  a  careful  consideration  of  all  the  facts 
that  have  been  ascertained ;  but  I  may,  perhaps,  allude  to  one  or  two  points  that 
strike  me  as  being  of  great  interest.  We  have  heard  of  this  important  mountain 
range  stretching  for  600  miles  or  more  from  north  to  south,  and  containing  some 
very  high  peaks.  At  first  one  might  have  expected  that  this  range  would  prove  to 
be  of  Alpine  type  with  folded  rocks,  ridged  up  by  lateral  pressure ;  but  instead  of 
that,  BO  far  as  I  understand  the  matter,  this  high  ground  possesses  a  very  simple 
geological  structure ;  and,  at  any  rate  in  the  region  examined,  is  made  up  largely  of 
thick  layers  of  nearly  horizontal  sandstone,  containing  plant  remains,  associated  with 
great  sheets  of  basalt.  What  these  more  or  less  horizontal  rocks  rest  on  is  not  quite 
clear  at  present,  but  Mr.  Ferrar  referred  to  gneisses  and  granites  at  a  comparatively 
low  level,  and  it  is  not  improbable,  therefore,  that  they  represent  the  floor.  At  any 
rate,  the  essential  feature  of  thb  important  range  is  that  it  possesses  a  simple 
tabular  structure.  These  horizontil  rooks  seem  to  end  ofif — Mr.  Ferrar  will  correct 
me  if  I  am  wrong — abruptly  at  the  sea-margins.  But  they  must  have  originally 
extended  far  away  to  the  east  over  the  flat  ice  traversed  by  Captain  Scott  in  his 
memorable  sledge  journey.  Is  their  absence  in  that  area  due  to  removal  by 
denudation,  or  is  it  due  to  the  fact  that  some  great  btructural  line  runs  north  and 
south,  along  which  the  rocks  on  the  east  have  sunk  down  to  a  lower  level  ?  Are 
we  looking  there  at  a  great  sunken  area  ?  Prof.  Suess  would  probably  take  this 
view,  and  point  to  the  volcanoes  as  further  evidence  of  this  conclusion.  One  other 
point.  One  cannot  help  being  struck  with  the  extraordinary  evidences  of  change 
of  climate.  Mr.  Ferrar  said  that  rain-water  is  doing  very  little  in  that  region  now, 
but  it  must  have  played  an  important  part  in  former  times.  More  than  2000  feet 
of  sandstone  with  well-rounded  pebbles  clearly  indicate  water-action  on  a  gigantic 
scale,  and  climatic  conditions  very  different  from  those  which  now  exist.  But 
there  seem  to  be  later  evidences  of  water-action.  It  is  impossible  to  look  at  the 
photographs  which  we  have  seen  on  the  screen  without  coming  to  the  conclusion  that 
we  are  looking  on  surface  features  that  have  been  sculptured  by  rain  and  rivers.  In 
the  nature  of  the  rocks  and  in  the  topographical  features,  we  therefore  seem  to  have 
clear  evideoce  of  climatic  conditions  totally  different  from  those  which  now  exist. 

Dr.  Smitu  Woodward  :    I  will  confine  my  remarks  to  a  brief  preliminary 
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•tatemsnt  oonoerning  the  fosul  plants  The  oarbooAcaous  matter  found  by  Mr. 
Fenar  is  really  of  great  importance,  beoanae  I  think  I  am  right  in  saying  that  this 
disooyery  was  made  at  a  spot  no  less  than  500  miles  south  of  the  fossil  plants  that 
were  brought  back  by  the  Swedish  Expedition.  The  Swedes,  of  course,  were  able  to 
obtun  some  satisfactory  specimens  for  determination,  but  I  regret  to  say  that  it  is 
quite  impossible  to  make  out  the  new  material  before  us  brought  by  Mr.  Ferrar. 
All  who  have  seen  it  are  quite  agreed  that  this  carbonaceous  matter  must  be  due 
to  vegetation,  but  it  shows  no  structure  whatever.  It  has  neither  surface  structure 
nor  microscopic  structure,  and  it  seems  impossible  to  determine  whether  it  is  due 
to  land  vegetation  or  to  marine  vegetation.  Dr.  Scott,  of  Eew,  and  Mr.  Seward 
and  Mr.  Arber,  of  Cambridge,  have  kindly  examined  the  material  with  great  care, 
but  no  specimens  that  have  yet  been  studied  show  any  structure.  Although, 
therefore,  there  is  no  doubt  that  Mr.  Ferrar  has  discovered  vegetable  remains  in  the 
sedimentary  rocks  of  the  extreme  far  south,  we  are  unable  to  determine  what  they 
are;  nor  are  we  able  to  make  out  from  these  fossils  the  age  of  that  great  sandstone 
formation  of  which  we  should  like  to  know  so  much. 

Mr.  Bebnaochi  :  I  have  a  few  remarks  to  make  with  regard  to  that  fascinating 
problem — the  great  ice-barrier.  I  should  like  to  ask  Mr.  Ferrar  how  he  accounts 
for  the  ice-barrier  being  afloat.  It  seems  inconcei7able  to  me  that  anything  but 
the  extreme  sea-edge  of  such  a  vast  body  of  ice  should  be  floating.  Near  Gape 
Gkkusp,  some  miles  to  the  north  of  our  winter  quarters,  there  is  a  fairly  large  body 
of  ice  extending  for  some  considerable  distance  seawards,  and  presenting  in  many 
respects  the  appearance  of  the  great  Boas  ice-sheet ;  it  terminates  seawards  in  per- 
pendicular cliffs ;  the  soundings  along  the  edge  are  approximately  the  same  as 
along  the  great  ice-barrier,  and  the  suiface  is  comparatively  level.  Now,  it  is 
evident  that  this  ice  is  land  ice  flowing  through  the  valleys  in  the  comparatively 
low  land,  and  spreading  out  and  extending  seawards  until  it  reaches  water  suffi- 
ciently deep  to  float  it,  when  it  breaks  ofif  and  drifts  away  in  the  form  of  icebergs. 
To  my  mind  the  great  Boss  ice- sheet  is  formed  in  very  much  the  same  way ;  it 
is  possibly  the  accumulated  ice-flow  of  centuries  over  a  comparatively  shallow 
ocean,  breaking  away  continually  from  its  seaward  edge,  and  continually  renewed 
from  those  huge  valleys  or  gape  seen  by  Captain  Scott  in  his  southern  journey, 
possibly  not  only  from  this  land,  but  from  land  that  is  found  farther  south,  and 
takes  a  trend  eastward.  I  do  not  know  that  I  have  anything  more  to  say,  except 
to  ask  Mr.  Ferrar  how  he  accounts  for  the  ice-sheet  being  afloat. 

Prof.  Gabwood:  So  many  interesting  points,  as  previous  speakers  have  Faid, 
have  been  brought  forward  that  I  do  not  know  which  to  eelect.  There  are  one  or 
two  questions  I  should  like  to  ask.  One  is  the  question  of  raised  beaches.  I  do 
not  think  Mr.  Ferrar  said  whether  there  were  any  raised  beacheF,  and  I  think  it 
would  be  very  interesting  to  know  whether  there  are.  Another  point  was  with 
regard  to  those  CEcas,  which,  I  quite  agree  with  Prof.  Bonney,  look  more  like 
ordinary  moraines.  Then  there  was  another  poitt  with  regard  to  the  floating  ice, 
that  was  whether  they  came  across  any  flat  stores  connected  with  these  icebergs. 
I  was  very  interested  when  I  was  at  Spitzbergen  to  notice  a  large  number  of  stones 
collected  there  which  only  had  oi  e  flat  polished  side ;  and  1  was  interested,  on 
looking  at  some  of  the  specimens  brought  from  Franz  Jc  sef  Land,  to  find  a  similar 
feature  on  those  stones.  I  should  be  very  glad  to  know  whether  Mr.  Ferrar  did 
notice  that  feature,  because  it  seems  to  me  it  is  possible  in  certain  cases  to  use  that 
as  evidence  of  floating  ice.  If  you  find  the  greater  number  of  stones  have  only  one 
flat  fride,  it  would  seem  to  point  towards  the  action  of  flcating  ice,  becausi*, 
obviously,  a  stone  frozen  into  a  solid  mass  would  not  be  turned  round  when 
brought  into  contact  with  other  objects  in  the  same  way  as  they  are  in  glaciers. 
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80  that  only  one  side  would  be  scratched  and  polished.  With  regard  to  the  rate 
of  advance  of  the  ice,  certainly  it  is  very  striking  to  note  the  very  slow  rate  at 
which  this  huge  ice-sheet  is  advancing  compared  with  things  far  north.  The 
other  point  is  with  regard  to  the  decrease  of  the  ice.  I  must  say  mjself  I 
have  always  been  struck  with  the  great  difficulty  of  accepting  that  theory. 
Gregory  and  others  have  called  our  attention  to  the  effect  of  moraines ;  they  are 
very  much  lower  than  the  regions  at  the  present  day.  This  same  effect  coming 
np  again  in  the  Antarctic  is  a  very  Interesting  feature.  Well,  I  won't  occupy 
your  time  any  further,  but  will  express  my  extreme  interest  in  the  work  of  the 
expedition. 

Mr.  Lampluoh  :  There  is  so  much  that  a  glacialist  would  like  to  ask  on  this 
paper,  that  at  this  hour  it  would  probably  be  best  to  say  nothing.  But  I  cannot 
refrain  from  asking  ju&t  one  question — whether  the  peculiar  long  straight  valley 
holding  a  glacier,  which  we  saw  in  the  photograph,  has  been  worn  by  ice  ?  There 
is  much  discussion  among  geologists  as  to  the  erosive  power  of  ice.  We  seem  here 
to  have  a  waterless  land  where  ice  is  decaying  away,  and  beneath  the  ice-sheet  we 
find  a  great  valley  of  the  type  that  is  usually  regarded  as  water-worn.  Perhaps 
Mr.  Ferrar  will  say  whether  he  considers  that  the  ice  pouring  down  the  valley 
has  produced  the  hollow,  or  whether  the  feature  is  supposed  to  be  older  than  the 
ice-sheet.  This  is  only  one  of  the  many  points  on  which  we  shall  sooner  or  later 
ask  the  investigators  to  help  us  in  our  efforts  to  understand  the  conditions  which 
formerly  prevailed  in  our  own  country. 

Mr.  Febuab  :  I  should  like  to  answer  Mr.  Lamplugh  first.  That  glacier  I  take 
to  be  in  a  fault  valley.  Dr.  Teall  touched  on  the  faults  in  that  region  forming  the 
great  seaward  edge  of  Victoria  Land.  If  we  regard  Victoria  Land  as  the  original 
surface,  and  the  Boss  sea  the  downthrow  side  of  the  fault,  then  the  coast  will  be 
in  the  fault-plane,  with  the  volcanoes  along  it.  There  are  many  valleys  that  are 
similar  to  that  one  which  appear  to  be  fault-valleys,  and  run  out  parallel  to  one 
another,  but  are  uncharted,  as  they  have  not  been  traversed.  The  positions  of  the 
rocks  in  the  same  sequence  on  both  sides  of  the  valley  being  at  different  levels,  the 
steps  in  the  Thalweg  and  the  "  capping  basaU,*'  faulted  down  perhaps  2000  feet 
below  the  plateau-level,  lead  to  the  same  conclusion. 

I  should  like  to  thank  Dr.  Bonney  for  telling  me  of  other  records  of  rocks  being 
worn  in  this  peculiar  way.  The  term  ''  esker  "  I  used  because  it  was  unfortunately 
applied  by  us  as  a  local  name,  and  used  as  such  for  convenience  only.  The  cones 
are  only  moraines,  as  Prof.  Garwood  pointed  out,  but  they  lie  transversely  to  the 
drainage  lines.  I  saw  no  evidence  of  raised  beaches.  It  is  trne,  away  south, 
20  miles  from  the  edge  of  the  sea,  and  on  floating  ice  which  is  undonbtedly  glacier- 
ice,  we  found  Balanus  shells,  but  these  were  amongst  morainic  cones  of  ice-scratched 
stones,  and  near  these  cones  were  several  bosses,  or  mound?,  2  and  3  feet  highy 
of  a  white  crystalline  salt  (sodium  sulphate?).  Above  Cape  Crozier  there  were 
certain  horizontal  ridges  of  loose  material,  and  on  them  were  granite  and  qnartzite 
boulders.  These  ridges  I  took  to  be  moraines,  and  this  view  is  further  strengthened 
by  Dr.  Wilson^s  observations  on  the  east  side,  where  he  found  those  long  horizontal 
moraines  running  round  the  slope  of  Mount  Terror  above  the  great  ice-sheet.  With 
regard  to  ice-scratched  stones,  in  answer  to  Prof.  Garwood*s  question,  I  did 
not  examine  fragments  dredged  up  with  that  particular  point  in  view,  but  there 
are  at  the  Natural  History  Museum  some  hundreds,  which  miy  give  evidence  as 
to  whether  stones  carried  by  floating  ice  are  scratched  more  on  one  side  than  on 
another.  I  did  not  attach  much  importance  to  the  latitude  in  which  the  several 
fossil  plants  have  b^en  found,  so  long  as  they  occurred  £outh  of  the  circumpolar 
ocean,  but  if  a  few  miles  is  of  any  importance,  I  might  be  allowed  to  point  out 
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that  the  Diacovery*6  fossil  pli^nts  were  found,  nearly  twice  as  far  south  as  Dr. 
Smith  Woodward  mentioned,  namely,  over  800  miles,  and  at  a  distance  of  2500 
miles  from  those  of  the  Swedish  expedition,  as  well  as  on  the  opposite  side  of  the 
pole.  I  beg  to  be  excused  for  mentioning  this,  but  I  find  the  Antarctic  Begions 
are  regarded  relatively,  distances  being  judged  according  to  the  size  of  the  map, 
and  that  the  great  spaces  separating  the  international  stations  are  too  frequently 
overlooked. 

As  regards  the  harrier  being  afl)at,  I  think  its  horizontal  upper  surface  is 
practically  enough  to  prove  its  being  borne  by  water.  It  may,  of  course,  touch  or 
adhere  to  the  land  locally,  but  in  the  main  there  is  no  other  condition  that  could 
give  it  this  horizontality.  Again,  the  tide  crack  is  never  absent,  wherever  it  may 
be  looked  for.  Dr.  Wilson  found  it  in  the  most  impossible  places  when  on  a  sledge 
journey  towards  Gape  Crozier,  and  on  sledge  journeys  in  other  directions.  This 
tide-crack  is  never  absent;  even  on  King  Edward  YII.  Lind  there  is  evidence 
of  a  differential  movement  between  the  ice-sheet  proper  and  ice  supported  un- 
doubtedly by  land.  Those  are  some  of  my  reasons  for  thinking  the  Ross  ice-sheet 
is  afloat. 

The  Pbesident:  I  should  like  to  ask  Dr.  Smith  Woodward  in  what  way 
these  vegetable  foisils  have  been  injured. 

Dr.  Smith  Woodward  :  I  think  they  have  hem  destroyed  by  decay.  It  ge  jerally 
happens  that  when  fossil  plants  are  buried  they  decay  and  become  carbonized,  and 
most  probably  these  have  not  only  decayed  since  they  were  in  the  rock,  but  were 
destroyed  in  part  by  drifting  aad  mixing  together  before  they  were  buried.  Tbey 
look  very  much  like  drift  vegetation,  but  owing  to  the  carbonization  we  can  see 
nothing  whatever  with  the  microscope. 

The  Peesidekt  :  I  thick  the  two  papers  *  we  have  listened  to,  and  the  interesting 
discussion  that  has  followed,  is  the  beginning  of  the  garnering  of  our  harvest  of 
results  to  which  we  may  look  forward.  The  meeting,  especially  Members  of  Council 
who  are  present,  will  ba  interested,  I  think,  to  hear  that  I  had  a  cheque  for  £10,000 
put  into  my  hands  this  afternoon,  which  is  very  much  less  than  the  Discovery 
was  worth ;  but,  at  the  same  time,  it  will  enable  the  joint  finance  committee  of 
the  two  Societies  to  bring  out  all  the  publications  and  enable  all  the  work  to  be 
done  in  a  most  liberal  spirit.  We  must  thank  these  two  officers,  Mr.  Ferrar  and 
Lieut.  Koyds,  for  their  very  interesting  communications,  and  we  must  all  remember 
with  what  great  difficulties  and  hardships  tbey  had  to  contend  in  taking  their 
observations  and  obtaining  these  results.  Lieut.  Royds  made  a  most  importaat 
and  a  most  difficult  journey  over  the  barrier  with  Mr.  Bjrnacchi,  and  I  think 
Captain  Scott  told  me  that  Mr.  Ferrar  with  five  others  made,  next  to  himself,  the 
longest  sledge  journeys-dragging  the  sloige — that  has  ever  been  made  either  in 
the  Arctic  or  Antarctic  regions.  I  think  Captain  Scott  went  over  32  miles,  and 
Mr.  Ferrar  went  over  33  miles,  in  one  day.  So  I  think  we  should  be  grateful  to 
the  two  young  explorers  for  the  diligence  and  reiolution  they  showed  in  obtaining 
these  results.  I  now  beg  to  propose,  in  closing  the  meeting,  a  hearty  vote  of  thanks 
to  Lieut.  Royds  and  Mr.  Ferrar. 


*  Lieut.  Iioyd*B  paper  wad  read  at  the  euiuo  meeting. 
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III.  ON  THE  METEOROLOGY  OF  THE  PART  OF  THE  ANT- 
ARCTIC REGIONS  WHERE  THE  ''DISCOVERT"  WINTERED. 

By  Ueut  0.  W.  BOYDS,  B.N. 

The  physical  geography  of  a  region  is  affected  in  various  ways  by  the  meteoro- 
logical conditions.  I  had  charge  of  the  meteorology  duriDg  the  three  years  that  the 
Discovery  was  absent  from  England,  incladirg  the  two  years  and  two  months  that 
she  was  within  the  Antarctic  circle.  I  have,  therefore,  been  t jld  off  to  submit 
a  paper  on  the  meteorology  of  that  part  of  the  Antarctic  Regions  where  wd  wintered, 
with  special  reference  to  its  physical  geography.  I  have  endeavoured  to  fulfill 
this  task  to  the  best  of  my  ability,  but  I  am  impressed  with  my  incompetence  to 
undertake  it. 

I  need  not  describe  in  any  detail,  the  route  of  the  ship  during  the  navigable 
season  of  1901  to  1902,  as  that  has  already  been  done  by  moic  competent  hands.  I 
need  only  remind  my  audience  that  we  passed  down  the  (astern  coast  of  Victoria 
Laud,  from  Gape  Adare  to  Cape  Crozier,  examined  closely  the  face  of  the  great  ice- 
ba*^rier  throughout  its  entire  length,  and  discovered  high  land  to  the  eastward. 

Throughout  the  passage  down  the  cc>ast  we  experienced  more  or  less  light  south- 
easterly winds,  except  for  a  very  heavy  gale  from  the  south-west  off  Coulman 
island,  which  lasted  for  three  days.  The  winds  we  experienced  whilst  passing 
along  the  barrier  were  from  the  south-east  to  south-west  with  few  exceptions,  and 
very  cold  winds  they  were,  as  they  had  passed  over  the  many  hundreds  of  miles  of 
barrier  to  the  southward  before  reaching  us. 

It  is  neoeseary  that  I  should  describe  more  fully  the  position  of  our  wintei 
quarters,  eapecially  with  reference  to  the  amount  of  shelter  caused  by  surrounding 
land.  The  ship  was  in  a  small  bay  of  about  a  quarter  of  a  mile  in  depth.  All 
round,  from  north-north-west  through  east  to  south-east,  there  was  land  rising 
quickly  to  some  height.  In  the  north-north-west  the  hills  were  400  feet  high,  andi 
these  extended  to  north-east,  and  then  a  hill  of  1000  feet  in  the  east,  and  one  of 
700  feet  in  the  south-east.  Between  the  east  and  south-east  was  a  deep  gulley,  or 
gap  as  we  call  it,  which  opened  out  on  to  the  ice-barrier.  From  south-east  thiough 
south  and  west  to  north-west  we  were  entirely  open  except  for  land  20  to  50  miU s 
away.  From  north-west  back  to  south-west  was  the  Albert  range,  rising  to  peaks 
of  15,000  feet,  and  to  the  south  were  S3me  blands  3000  feet  and  land  ri.ing  to 
8000  feet. 

In  our  bay  there  was  a  very  pronounced  local  wind,  namely  from  an  easterly 
direction,  and  it  was  no  uncommon  thing  for  one  to  leave  the  ship,  blowing  a  fresh 
gale,  and,  having  walked  a  mile  to  the  south  and  rounded  Cape  Armititge,  fiLd  it 
a  dead  calm.  Very  many  instances  of  this  might  be  quoted,  only  time  will  not 
permit. 

Before  proceeding  further,  I  should  like  to  say  that  any  temperatures  or  baro- 
metric readings  that  are  mentioned  are  entirely  uncorrected,  and  in  the  case  of  the 
means  they  are  not  issued  as  correct  from  the  Meteorological  Office,  and  are  only 
the  results  as  worked  out  during  the  time  we  were  in  the  south.  In  every  caM 
the  temperatures  are  Fahrenheit,  and  the  winds  are  true. 

In  speaking  first  of  the  temperatures,  there  is  very  little  to  say,  on  account  of 
the  observations  not  being  worked  out.  The  coldest  temperature  registered  at  the 
screen  was  —  59^*5  on  August  20  of  our  second  }'ear,  our  first  year's  minimun^ 
being  —  50^5  in  the  same  month  of  August.  The  corresponding  maxima  for 
the  two  years  were  +39*'  in  1902  and  +42°  in  1903,  curiously  enough  on  the 
same  day  each  year — December  26. 
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It  was  unfortunate  that,  on  account  of  the  ship  beiog  left  with  so  few  hands 
from  November,  1903,  to  February,  1904,  night  observations  had  to  be  discontinued, 
and  so  I  am  nnable  to  oompare  the  monthly  means  of  the  two  years.  Thti  will 
be  done ;  as,  although  we  have  not  the  eye-observations  for  those  few  months,  we 
have  the  records  of  the  self-recording  instruments  the  whole  of  our  stay  in  those 
regions.  At  one  time  I  thought  of  trying  to  compare  our  temperatures  with 
observations  of  other  expeditions,  but  on  looking  into  it,  I  decided  that  they 
were  not  comparable,  except  in  the  case  of  the  Cape  Adare  observations.  All  the 
remainder  were  movable  stations,  and  were  taken  at  sea,  whilst  oura  and  the  Gape 
Adare  ones  were  fixed  land  stations. 

In  comparing  the  first  year's  means  with  those  of  Cape  Adar^,  one  finds  that 
the  difference  is  roughly  about  7^  lower  at  our  station.  Two  things  can  account 
for  this — ^latitude  and  locality,  as  the  close  proximity  of  that  huge  mass  of  ice 
of  the  barrier  to  our  station  must  necessarily  reduce  the  temperatures.  There  is 
one  marked  similarity  bjtween  the  two  stations,  and  that  is  the  extraordinary  rise 
of  the  mean  for  July.  I  account  for  it  by  the  very  long  duration  of  southerly 
gales  we  experienced,  during  which  the  temperatures  invariably  rose  to  above  aero. 
At  Cape  Adare,  also,  July  was  their  stormiest  month.  In  our  second  year,  on  the 
contrary,  July  was  our  coldest  mean,  and  we  had  a  comparatively  calm  month, 
the  percentage  of  calms  being  the  highest  for  the  whole  time  we  were  south, 
namely,  34*1  per  cent.  In  comparing  the  temperatures  for  the  two  years,  you  will 
notice  that  the  second  is  considerably  colder,  and  one  can  reason  it  out  to  S3me 
:)xtent  by  the  fact  that  there  was  more  ica  in  the  vicinity,  and  that  ice  was  thicker 
than  in  the  first  year. 

Whilst  on  the  subject  of  temperatures,  I  might  speak  about  a  minimum 
thermometer  we  placed  on  a  s'and  1|  miles  from  the  ship  to  the  southf  and  woll 
clear  of  all  laod.  The  difference  between  the  readings  of  this  thermometer  and  the 
one  in  the  screen  wa3  extraordinary,  especially  in  calm  weather,  10°,  16°,  anl 
even  20°  being  a  comknon  difference.  For  instance,  on  August  10«  1902,  the 
temperature  at  the  screen  was  —85°,  with  light  easterly  airs,  that  at  Cape  Armitage 
beiog  -50°.  Again,  on  the  dav  that  we  recorded  our  lowest  temperature  of  —  59°'5 
at  the  screen,  the  correspondii^  minimum  at  Cape  Armitage  was  —  64°'6 ;  the  lowest 
reading  at  Cape  Armitage  wato  -67°-7,  or  nearly  -100°  of  frost  on  May  16, 1903. 
Whether  the  fact  of  our  screen  being  more  or  less  surrounded  by  high  land  made 
that  difference  alone,  I  wouldn't  like  to  say. 

In  referring  to  the  spriog  journeys,  I  can  only  say  that  if  any  one  seriously 
wants  to  know  what  real  discomfort  is,  coupled  with  extreme  cold,  let  that  person 
go  on  a  sledge  journey,  leaving  the  ship  early  in  Ssptember,  and  I  think  he  will 
agree  with  me  that  it  is  the  acme  of  discomfort,  aad  will  not  remain  ont  a  day 
loDger  than  he  can  help.  With  regard  to  the  barometer,  I  have  very  little  to  say, 
with  the  exception  that,  as  in  former  expsditions,  we  found  the  pressure  to  be  low. 
As  a  means  of  warning  for  the  gales,  it  was  not  of  much  value,  but  very  often 
showed  the  approach  of  a  cold  snap  by  falling  generally.  There  is  rather  a  peculiar 
thing  that  has  happened  to  all  the  barometers.  On  comparing  them  with  the 
standard  at  Kew,  it  b  found  that  they  have  all  increased  their  corrections. 
Whether  the  temperature  has  affected  the  glass  or  cistern  to  a  permanent  degree  is 
not  certain,  but  the  fact  remains  as  stated,  that  the  corrections  are  all  larger. 

The  direction  of  the  winds  is  my  next  subject  for  discussion.  Our  prevailing 
wind  was  from  an  eist  to  south-east  direction.  There  is  very  little  doubt  but  that 
the  winds  are  the  worst  part  of  those  regions.  The  question  to  be  answered  is 
whether  the  common  condition  down  there  is  windy  with  intervening  oalmp, 
or  whether,  on  the  other  hand,  the  calm  conditions  prevail,  broken  by  strong 
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winds.  Thii  can  only  be  solved  by  iheVorking  out  of  tbe  numerous  obseryattonis 
BummsrizlDg  tbe  wbole  of  tbe  work  done  down  tbere ;  and  personally  I  sbould  be 
inclined  to  say  tbat  the  windy  condition  prevails,  and  life  made  possible  by  the 
calms.  Without  having  compared  the  two  years*  observations,  I  should  say  that 
our  first  year  was  infinitely  more  boisterous  than  the  second ;  but  whether  or  not 
this  will  be  the  case  when  the  work  is  completed,  I  shouldn't  like  to  say.  I  spoke 
earlier  about  the  local  winds,  and  I  cannot  help  mentioning  them  again,  as  they 
were  so  marked,  and  noticed  by  every  one  on  board. 

Throughout  the  whole  of  our  stay  in  winter  quarters,  we  recorded  no  wind 
from  the  west  or  north-west,  except  occasional  light  airs.  Winds  from  the  north 
we:e  more  common  in  the  summer,  and  especially  during  our  last  one.  Gales  from 
the  south-east  were  generally  accompanied  by  low  temperatuns,  and  on  more  than 
one  occasion  the  temperatures  have  been  below  —40^,  with  a  wind  force  of  7  to 
8  blowing,  making  life  outnde  the  ship  far  from  nice.  But  the  worst  gales  were 
from  the  south  and  south-west,  and  we  used  to  call  them  blizzards,  as  they  were 
invariably  accompanied  by  absolutely  blindiog  drift  snow.  It  is  really  a  very  \ 
difficult  thing  to  any  one  who  has  not  experienced  a  gale  of  this  description  to 
know  what  happens. 

The  air  is  entirely  filled  with  driving  snow,  which  strikes- you  just  like  a  sand- 
blast. You  cannot  face  it,  but  have  to  stumble  on  to  wherever  you  may  be  going 
with  your  head  down  and  arms  protecting  your  face ;  and  even  oould  you  face  it, 
you  are  not  able  to  see  a  yard  all  round  you.  I  will  give  you  an  instance  of 
how  blinding  they  are.  Whilst  preparing  for  the  winter  after  our  arrival  in  the 
bay,  and  after  the  Eea  had  frozen  over,  posts  connected  with  ropes  were  led  to 
every  place  where  it  was  necessary  to  go  every  day— that  is,  to  the  magnetic  huts 
and  living  hut,  and  to  the  meteorological  screen. 

It  was  during  the  latter  part  of  the  first  winter  that  what  might  have  been  a 
serious  affair  happened.  You  may  have  heard  that  we  had  at  times  concerts, 
theatricalp,  and  at  one  time  a  nigger  troupe,  to  liven  things  up.  Now,  it  was  no 
good  rehearsing  these  things  in  the  ship,  as  every  one  would  know  exactly  what 
was  going  to  be  done,  and  the  jokes  to  be  made,  consequently  it  meant  the 
performers  goiog  over  to  the  living  hut  for  the  rehearsals,  and  as  in  this  palace 
of  varieties  tbere  was  invariably  a  temperature  of  -20^  and  belew  during  the  time 
we  were  rehearsing,  it  was  no  great  pleasure  playing  the  piano.  It  was  on  one  of 
these  occasions  that  I  had  taken  the  party  across  to  the  hut  to  rehearse  the  nigger 
troupe,  and  it  was  blowing  a  hard  blizzard,  with  exceedingly  low  temperatures. 
On  arrival  at  the  hut,  we  found  two  officers,  Mr.  Skelton  and  Mr.  Bemacchi, 
taking  pendulum  observations,  but  they  left  before  we  started  our  rehearsal. 
We  finished  in  about  an  hour  and  a  half,  and  then  started  back  to  the  ship.  As 
usual,  one  cautioned  the  men  to  keep  together,  and  not  let  go  the  rope  which  led 
back  to  the  ship.  We  had  got  about  halfway  across,  the  whole  distance  being 
only  about  200  yards,  when  I  heard  a  shout,  and  knew  that,  as  it  was  none  of  my 
party,  some  one  must  be  adrift  from  the  ship.  We  opened  out,  and  found  Mr.  Skelton 
and  Mr.  Bemacchi,  who  were  quite  lost,  snd  who  had  been  wandering  about  for 
an  hour  and  a  half,  unable  to  find  out  their  whereabouts.  Both  were  more  or  Itss 
frost-bitten  about  the  face,  and  were  exceedingly  glad  to  have  been  found. 

One  could  quote  many  instances  of  the  like  nature,  all  pointing  out  how 
absolutely  helpless  one  is  in  a  llizzard,  unless  you  know  exactly  where  you  are. 
During  these  blizzards  the  ship  gets  more  or  less  buried,  and  everything  else 
besides.  After  one  or  two  of  these,  it  is  always  necessary  to  lift  and  move  the 
meteorological  screen,  as  it  is  invariably  buried.  You  can  imagine  how  impossible 
it  is  to  measure  the  snowfall  under  these  conditions.    In  fact,  to  tell  the  truth,  it 
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ii  always  a  matter  of  some  surprise  when,  after  the  blizaard  was  over,  one  was 
even  able  to  find  the  snow-gauge,  which  was  oompl'^tely  buried  under  as  much  as 
8  and  4  feet  of  snojg^ 

The  great  peculiarity  of  these  blizzards  was  the  iovariable  rise  of  temperature. 
They  always  came  from  the  south  and  south-west,  and  once  the  wind  got  back  to 
the  south-east  or  east  the  temperature  always  fell  again.  Great  fluctuations  in  the 
thermograph  cunre  always  gwe  us  some  wamiog  of  an  approsohing  blizaard.  A 
glance  at  the  map  will  show  you  that  these  south-west  gales  came  over  high  land, 
which  would  cause  more  probably  this  effect,  rather  than  the  idea  that  they  oome 
over  open  water.  I  am  unable,  I  am  sorry  to  say,  to  speak  intelligently  on  this 
subject,  and  will  leave  it  to  others  for  solution ;  but  this  I  would  like  to  say,  that 
I  have  always  understood  that  the  F<5hn  wiud  is  a  dry  wiod.  I  may  be  wrong 
in  my  supposition,  but  our  south-west  winds  always  brought  drift  snow  with  them, 
land  I  should  say  that  they  also  brought  snow  along  with  them.  Our  heaviest 
gale  was  on  July  19,  1902,  between  the  hours  of  4  p.m.  and  8  p.m.  of  the  next 
day.  From  10  p.m.  to  10  a.m.  the  R  )bicson's  anemometer  gave  an  hourly  velocity 
of  85  milep.  By  the  latter  part  of  the  gale  the  temperature  had  risen  to  +15^, 
although  it  had  been  below  *  20°  the  day  before,  and  dropped  again  immediately 
the  wind  went  to  the  east.  We  never  got  a  minus  maximum  temperatire  for 
the  month,  purely  by  reason  of  these  blizzards  bringing  the  high  temperatures. 

To  get  caught  in  one  of  these  galea  on  a  sledge  journey  was  no  joke,  and, 
speaking  personally,  my  party  was  five  days  in  a  tent  unable  to  do  a  thing.  At 
another  time  in  the  same  spot,  Dr.  Wilson  was  for  nine  days  weather-bound,  and, 
in  fact,  it  was  an  uncommon  thing  for  a  party  away  sledging  not  to  be  laid  up  for 
one  or  more  days.  The  winds  experienced  by  the  parties  away  sledging  are  very 
interesting.  Throughout  the  captain's  southern  journey,  he  experienced  southerly 
and  south-westerly  winds.  When  on  the  inland  ice-plateau,  9000  feet  above  the  sea- 
level,  he  recorded  continuous  west-south-west  winds,  whilst  at  the  same  time,  whilst 
on  my  journey  to  the  south-east  on  the  barrie'*,  we  got  perpetual  south-  vest  winds, 
and  all  the  sastrugi — those  are  the  snow-ridges  caused  by  the  wind — ^pointed  to  south- 
west, and  to  all  appearances  it  is  the  prevailing  wind.  At  the  ship  during  this  time 
they  recorded  continuous  strong  winds,  but  more  or  less  from  an  easterly  direction. 
Our  second  year's  sledging  season  was  considerably  worse  for  sledging  conditions  than 
our  first,  and  all  the  parties,  on  their  return,  com  plained  of  incessant  winds,  which  delay 
a  sledge-party  dreadfully.  It  was  at  Cape  Crozier  that  a  party  always  got  strong 
gales.  Across  the  bay  between  Cipe  Armitage  and  Terror  point,  a  strong  wind  was 
never  felt ;  neither  is  there  any  indication  of  anything  stronger  than  light  airs. 

I  have  been  talking  all  the  time  about  the  surface  currents,  except  in  the  case 
of  the  western  journey,  and  now  I  will  just  say  a  word  or  two  about  the  upper 
currents.  We  were  very  fortunate  in  having  such  a  splendid  indicator  of  the 
upper  currents  so  close  to  us  as  we  had  in  the  smoke  of  Mount  Erebus  the  only 
pity  being  that  it  was  not  visible  from  the  ship,  but  one  had  to  walk  out  about 
300  yards  or  so  before  we  got  it  in  view.  Whenever  any  one  went  for  a  walk  or 
was  in  sight  of  the  mountain,  they  always,  on  their  return,  reported  which  way  the 
Ismoke  was  going.  The  usual  direction  was  to  the  north-east,  pointing  to  an  upper 
south-westerly  current,  and  similar  to  the  winds  experienced  by  Captain  Scott  on 
the  inland  ice.  We  invariably  expected  wind  if  we  saw  the  smoke  going  to  the 
north-west,  and  were  seldom  disappointed.  It  was  a  most  common  thing  to  see 
the  smoke  going  north-east  at  the  same  time  you,  on  the  level,  were  in  a  strong 
easterly  wind,  and  I  have  noticed  detached  clouds,  only  about  2000  feet  below  the 
summit,  passing  quickly  to  the  west,  while  the  smoke  was  going  in  a  steady  stream 
to  the  north-east. 
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With  regard  to  the  precipitation,  as  I  have  remarked  before,  it  was  impossible 
to  determine  it  during  the  blizzards.  Thronghoat  the  wihter  months  very  little 
snow  falls ;  but  during  the  summer  months  we  had  very  heavy  falls  of  snow, 
sometimes  small  dry  flakes,  and  at  other  times  the  more  common  English  snow- 
flakes,  damp  and  wet.  At  times  there  was  considerable  precipitation  during  clear 
weather  of  most  beautiful  ice-crystals,  and  whilst  sledging  the  effects  of  the  sun  on 
these  crystals  was  most  dazzling.  Throughout  onr  stay  inside  the  Antarctic 
circle  we  recorded  no  rain ;  only  on  one  or  two  occasions  did  we  get  any  large 
accumulation  of  fog-crystals  so  common  on  Ben  Nevis.  I  might  mention  that  fogs 
are  not  nearly  so  prevalent  as  is  supposed,  unless  we  were  lucky  in  not  meeting 
them.  The  amount  of  sunshine  down  there  is  a  great  deal  more  than  we  had 
been  led  to  expect,  and  in  the  summer  we  used  to  get  day  after  day  of  most 
glorious  sunshine  day  and  night. 

Of  other  pbeoomena  the  mirage  is  the  most  common,  and  at  times  is  very 
considerable.  Haloes  and  coronze  are  also  very  common,  and  we  have  seen  some 
very  beautiful  and  complicated  effects  from  the  former. 

I  truit  that  these  few  notes  on  our  meteorology,  necessarily  made  under 
disadvantages  owing  to  our  results  not  having  yet  been  worked  out,  will  be  of 
some  use.  1  think  they  may  gi^e  a  sufficiently  clear  general  idea  of  the  conditions 
for  conoid*  ring  the  relations  bet \^ ten  the  meteorological  phenomena  and  the 
physical  geography  of  the  region. 


After  the  paper,  Mr.  Shaw  said :  The  information  that  the  meteorologists  of  the 
expedition  have  brought  back  is  exceedingly  interesting  from  many  points  of  view. 
One  point  interests  me  particularly,  because  it  confirms  an  idea  which  I  had  in  my 
mind  in  the  early  summer  before  the  expedition  came  back ;  it  is  the  difference  of 
the  direction  of  the  smoke  of  Mount  Erebus  from  the  direction  of  the  wind  at  the 
surface.  I  bad  come  to  the  conclusion  that  it  was  probable  that  the  arrangement 
of  affairs  towards  the  south  pole  was  a  cold  layer  of  air  at  the  surface — about  that 
one  was  sufficiently  certain — and  above  that  a  layer  of  upper  air  moving  inde- 
pendently of  the  lower  air ;  and  that,  whereas  the  surface  layer  would  probably 
circulate,  taking  the  average  for  the  year,  from  east  to  west,  so  that  the  surface 
wind  would  probably  be  an  easterly  wind,  the  upper  air  would,  on  the  other  hand, 
circulate  in  the  opposite  direction  round  tho  pole,  so  that  the  winds  to  be  expected 
in  the  upper  regions  would  be  westerly  winds.*  One  of  the  great  good  fortunes  of 
this  expedition,  from  a  meteorological  point  of  view,  is  that  their  winter  quarters  were 
close  to  MouDt  Erebus,  and  that  they  could  see  the  smoke  by  going  not  further 
than  300  yards.  It  does  appear  that  the  general  drift  of  the  smoke  was  towards 
the  east,  whereas  the  wind  on  the  surface  was,  generally  speaking,  from  the  east, 
showing  a  circulation  in  the  opposite  direction.  That  is  a  matter  of  very  con- 
siderable importance  to  the  general  theory  of  meteorological  currents.  There  is 
another  point  with  reference  to  the  surface  winds  which  raises  a  question  of 
interest,  though  I  am  afraid  we  shall  be  unable  to  solve  it.  It  concerns  the  actunl 
observed  directions  of  the  surface  winds  from  day  to  day.  If  you  conMder  the 
condition  of  affairs  in  the  southern  regions  you  will  notice  that  they  are  entirely 
different  from  the  condition  of  affairs  that  we  have  in  temperate  regions.  I  am 
speaking  of  the  winter  time,  the  most  interesting  time  there.  Here  the  dominant 
agent  which  causes  local  disturbances  in  the  general  meteorological  distribution  is, 
of  course,  the  sun,  and  it  is  extremely  powerful.  There,  the  sun  being  absent,  the 
dominant  agent  is  the  radiation  to  the  clear  sky.     In  our  region,  if  the  sun  shines 
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upon  the  ground  it  warms  the  air,  which  goes  upwards  and  disappears;  there, 
when  the  ur  near  the  surface  is  cooled  hy  rapid  radiaUon  to  the  sky,  the  cold  air 
so  produced  does  not  go  away  as  our  warm  air  does ;  it  remans  on  the  surface,  and 
flows  down  like  a  river.  The  consequence  is  that  over  the  whole  Antarctic  con- 
tinent in  winter  you  must  necessarily  have  something  that  corresponds  to  enormous 
rivers  of  cold  air  flowing  downwards  towards  the  sea.  How  far  that  radiation  and  the 
consequent  rivers  of  cold  air  flowing  over  the  land  affect  the  general  meteorological 
conditions  is  again  a  matter  of  very  great  interest.  That  question,  I  am  afraid,  we 
shall  hardly  have  information  enough  to  answer.  There  is,  besides  this  simple 
effect  of  radiation,  the  effect  which  the  enormous  height  of  land  dose  to  the  region 
has  in  exaggerating  the  effects  originally  due  to  radiation.  Lieut.  Boyds  was 
perfectly  right  in  assuming  that  a  fbhn  wind  is  a  dry  wind.  But  I  am  not  sure 
he  is  correct  in  assuming  that,  because  the  wind  in  the  Antarctic  carries  snow, 
it  is  therefore  necessarily  a  wet  wind.  Perhaps  he  has  made  experiments  in 
that  direction.  Wind  in  those  regions  may  carry  snow  with  it  without  being 
necefsarily  a  very  moist  wind.  As  a  matter  of  fact,  the  amount  of  moisture  that 
can  be  contained  in  air  at  those  low  temperatures  is  extremely  small,  and  if  a 
specimen  of  air  has  snow  with  it,  it  is  rather  a  matter  of  curiosity  to  inquire  where 
it  got  it  from.  The  determination  of  that  question  would  help  the  solution  of  the 
question  whether  the  wind  was  a  fdhn  wind.  I  congratulate  the  expedition  and 
the  Society  most  warmly  on  the  contributions  that  they  have  made,  and  Lieut. 
Bojds  in  particular  for  the  interesting  paper  he  has  given  us. 


17.  THE  DISTRIBUTION  OF  ANTARCTIC  SEALS  AND  BIRDS.* 

By  Dr.  EDWARD  A.  WILSON. 

The  only  mammals  in  the  Antarctic  Regions  are  seals  and  whales,  and  the  marine 
life  on  which  they  live  is  abundant.  There  are,  in  consequence,  no  less  than  five 
different  species  of  Antarctic  seal,  and  at  least  as  many  as  six  different  forms 
of  whale  and  dolphin.    Some  of  them  occur  in  very  considerable  numbers. 

Taking  firat  the  seals,  the  most  notable  point  about  them  is  that,  although  they 
form  a  very  distinct  group  amongst  themselves,  and  are  distinct,  cu  a  group,  from 
the  seals  of  all  the  world,  yet  they  each  have  a  dentition  which  is  so  different  from 
the  other,  that  they  have  beeu  considered  worthy  of  separate  generic  names.  The 
three  seals  which  are  most  typically  Antarctic  have  a  very  definite  distribution. 
The  first  to  be  met  with  by  every  ship  as  it  entera  the  pack-ice  is  the  White  seal, 
called  Grab-eater — I  know  not  why,  because  it  never  seems  to  eat  a  crab.  It 
id  the  only  seal  that  is  common  in  the  pack,  and  it  lives  there,  as  we  know  from 
M.  Hacovitza,  of  the  Bdgica^  throughout  the  winter  months  as  well  as  in  the 
summer.  It  is  met  with  rarely  on  the  coast  of  South  Victoria  Land;  and  in 
McMurdo  strait,  whereas  we  saw  many  thousands  of  the  Weddell  seal,  I  do  not 
thiok  we  saw  half  a  dozen  of  the  White.  But  in  the  pack-ice  they  are  fairly 
common,  lying  out  on  the  floes  in  little  knots  of  from  two  to  six  or  eight.  This  is 
the  seal  that  appears  to  suffer  more  than  any  other  from  the  attacks  of  Killer 
whales,  which  hunt  in  herds  all  round  the  edges  of  the  ice,  and  leave  the  marks  of 
their  teeth  in  the  skin  of  nearly  every  full-grown  seal.  The  scars  on  southern 
seals  are  of  two  types.  First,  we  have  the  long  parallel  rents  that,  as  I  say,  are 
made  by  the  teeth  of  the  Killer  whale ;  and  these  are  almost  invariably  on  the 


•  This  and  the  two  following  papers  were  read  at  a  meeting  of  the  Besearoh 
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lower  half  of  the  sides  and  abdomen,  as  though  the  attack  had  been  made  from 
underneath.  Then  there  are  to  be  seen  in  the  males  an  enormous  number  of 
shorter  and  smaller  foars,  often  oovering  the  entire  body  in  the  Weddell  seal,  but 
chiefly  on  the  head  and  shoulders  in  the  rest,  and  these  are  due  to  the  fights  that 
the  bulls  engage  in  amongst  themselves.  I  have  described  the  scars  chiefly  in 
connection  with  the  White  seal,  but  they  are  often  present  in  the  other  species  too. 

The  Ross  seal  is  the  least  common  of  the  southern  seals,  and  we  were  lucky 
in  obtaining  three,  while  the  Morning  in  her  passage  through  the  pack  obtained 
three  more.  The  Boss  seal  has  been  known  particularly  for  its  vocal  powers, 
which  were  well  described  by  M.  Raooyitza ;  but  I  think  that  in  the  Weddell  we 
have  a  songster  that  we  might  pit  agcdnst  the  Boss.  This  seal's  power  of 
vocalization  is  most  remarkable,  and  the  following  is  an  abstract  from  my  journal, 
describing  an  example  of  it :  "  He  treated  us  first  to  the  long  and  musical  moan, 
which  is  so  like  the  moaning  of  the  ice,  only  begins  high-pitched  and  ends  up  low. 
This  was  quickly  followed  by  a  series  of  grunts  and  gurgles,  rather  like  a  guinea- 
pig  ;  and  then  began  a  series  of  pluntive  piping  notes,  which  ended  up  exactly  on 
the  call-note  of  a  bullfinch,  this  changing  to  a  long  shrill  whistle  and  a  snort, 
as  though  he  had  held  his  breath  for  the  exhibition  much  too  long." 

The  Weddell  seal  is  the  one  we  saw  most  often,  and  practically  lived  on 
for  a  year  and  a  half.  The  flesh  is  dark  and  coarse,  but  not  always  tough.  The 
blubber  alone  is  rank,  and  must  be  carefully  dissected  ofif  the  joint.  The  liver 
is  most  delicious.  The  Weddell,  unlike  the  others,  is  a  shore-going  seal,  and 
is  seldom  seen  in  the  pack  of  the  open  sea  away  from  land.  We  had  large 
numbers  of  them  with  us  all  the  summer,  and  during  the  winter  they  were  only 
less  in  evidence  because  they  lived  and  slept  chiefly  in  the  water.  They  are  very 
slow  and  sluggish  on  the  ice,  but  in  the  water  as  rapid  as  a  fish. 

Two  seals  I  have  not  yet  mentioned — the  Sea-leopard  and  the  Sea-elephant. 
The  Sea-leopard  is  a  great  wanderer,  and  is  known  ss  well  from  Australia,  New 
Zealand,  and  the  Southern  Ocean  islands  as  from  the  Antarctic  ice.  He  preys 
on  the  penguins,  and  in  the  stomach  of  one  we  found  the  skin  of  a  well-grown 
Emperor.  It  seems  he  may  be  met  with  anywhere  in  the  south,  and  he  is  not 
limited,  as  are  the  other  three,  to  the  ice. 

The  last  of  the  seals  on  the  Antarctic  list  is  the  one  which  the  recent  British 
Expedition  added.  The  skin  and  the  skull  are  at  present  in  the  hands  of  the 
taxidermist,  but  I  think  it  will  prove  to  be  a  wanderer  from  the  Southern  Ocean 
islands,  representing  the  now  rare  Sea-elephant  of  the  M'Qoaries.  It  was  a  young 
male,  about  half-grown,  and  measured  11  feet  round,  and  12  feet  from  nose  to  talL 

This,  then,  is  a  very  short  account  of  the  five  Antarctic  seals,  and  only  three 
of  them  are  strictly  ice  inhabitants.  The  Boss,  the  White  seal,  and  the  Weddell 
are  true  Antarctic  forms ;  for  although  a  stray  example  of  the  Weddell  was  recorded 
from  Eerguelen  island  by  the  Challenger  Expedition,  I  include  him  as  a  true 
Antarctic  iseal.  I  think  the  single  occurrence  of  the  Sea-elephant  in  McMurdo 
strait  was  as  purely  accidental  as  the  occurrence  of  a  Weddell  in  Eerguelen  island. 

The  food  that  each  of  these  seals  lives  on  differs.  The  Crab-eater  feeds  on  shrimp- 
like crustacejms^  and  his  teeth  are  lobed  to  form  a  kind  of  sieve  through  which  he 
squirts  out  water  and  retains  his  food.  The  Boss  has  finely  pointed  re-curved 
teeth,  with  which  he  holds  the  squids  and  cuttlefish  that  apparently  form  his  food. 
The  Weddell  lives  on  shallow-water  fish,  and  the  Sea-leopard  on  penguins.  The 
Sea-elephant  had  apparently  lived  on  nothing  when  we  killed  him ;  but  in  the 
M'Quarie  islands  he  would  have  lived  on  molluscs,  which  he  finds  among  the  kelp. 

It  is  noteworthy  that  all  these  seals  are  what  are  known  as  earless  seals,  and 
hair  seals,  as  opposed  to  eared  seals,  which  may  be  fur  or  hair-bearing.    The  sea- 
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lioDs  and  sea-beara  of  the  sub-Antarctic  area  ha^e  never  been  recorded  from  the 
ice.  Sea-lions,  which  we  saw  in  abundance  at  the  Aucklands,  are  hair-seals,  with 
a  small  external  ear.  Sea-bears — which  occur  also  at  the  Aucklands,  but  were 
recently  almost  extinct,  and  are  now  most  carefully  preserved — are  fur-bearing  teals, 
with  a  small  external  ear.  Both  Sea-lions  and  Sea-bears  still  use  their  hind  limbs 
for  progression  on  land ;  but  none  of  the  Antarctic  seals  do  this,  nor  have  any  of  thein 
an  external  ear,  nor  have  they  anything  more  like  proper  fur  than  has  the  horse. 

The  commercial  value  of  the  skins  of  the  southern  seals  is  very  small. 
They  make  good  leather,  and  now  that  hair-seals  are  being  used  for  motor  coats, 
their  value  may  go  up;  but  so  far  the  Antarctic  seal-fishery  has  never  met  with 
much  success.  The  abundance  of  the  Killer  whale  in  the  south  must  always  have  a 
depreciating  efifect  on  the  value  of  these  skins,  for  hardly  one  in  eight  or  ten  is  free 
from  the  most  unsightly  scars.  The  Weddell  seal,  which  has  learned  to  avoid 
migration,  and  remains  far  south  throughout  the  year,  is  the  least  affected  by  them, 
and  as  his  coat  is  the  most  handsomely  marked  of  all,  it  is  possible  he  may  yet  be 
wanted  by  the  sealers.  He  lives,  however,  in  secluded  bights  and  bays  and  straits, 
where  the  ice  is  always  late  in  breaking  up ;  and  this,  I  think,  would  always 
be  his  main  defence,  for  ships  could  not  get  at  him  till  the  end  of  the  navigable 
season.  In  these  secluded  bays  the  Weddells  collect  in  the  spring,  and  in  October 
and  November  the  young  are  bom,  in  a  woolly  coat,  which  they  begin  to  throw  off 
in  fourteen  days.  At  the  end  of  a  month  it  is  all  gone,  and  the  young  one  then 
follows  its  mother  into  the  water,  and  soon  becomes  independent. 

I  must  not  give  more  time  now  to  the  seals,  but  go  on  to  say  a  word  or  two 
about  the  whales  and  dolphins. 

We  have  very  little  that  is  new.  We  saw  at  least  six  different  species,  two  or 
three  of  which  have  never  been  killed  or  captured,  and  so  are  without  a  name.  One 
of  these  is  a  black  whale  of  medium  size,  with  a  very  high  sword-shaped  dorsal  fin. 
We  saw  two  herds  of  them  amongst  the  ice  in  Ross  sea,  and  Sir  James  Boss  describes 
what  must  have  been  the  same  whale  as  having  been  seen  in  the  same  locality. 
There  is  also  a  very  strikingly  marked  dolphin,  which  we  saw  round  the  ship  on 
each  occasion  as  we  made  our  way  southward  through  the  pack.  It  must  be  a 
species  closely  allied  to  the  Dusky  dolphin,  but  has  the  rich  brown  and  white 
arranged  in  a  different  manner ;  and  whereas  the  Dusky  dolphin  is  common  just 
north  of  the  limit  of  pack-ice,  the  species  I  now  mention  as  undescribed  was  seen 
only  after  entering  the  pack.  In  a  ship  such  as  the  Discovery ,  with  so  many  other 
important  interests,  it  was  quite  impossible  to  turn  "  whaler.*'  But  there  is  a  field  of 
work  in  the  south  in  this  direction  which  would  well  repay  a  summer  cruise  or  two. 

Sir  James  Hoes  spoke  much  of  the  Right  whales  he  had  seen  in  Ross  sea,  and 
what  he  said  of  their  abundance  led  a  number  of  whaling  captains  to  go  and  look 
for  them.  But  they  were  disappointed,  for  they  saw  not  one.  And  much  has 
been  said  since  then  of  the  possibility  of  a  mistake  haviDg  been  made  between  the 
Rorqual?,  which  are  common  there,  and  the  finless  Right  whales,  of  which  we  saw 
none  at  all.  I  believe  myself  that  the  true  explanation  is  to  be  found  in  the  waste- 
ful methods  employed  in  Right-whale  fishing  in  the  south,  where  watch  was  kept 
on  shore  for  the  approach  of  cow-whales  with  their  calves,  and  where  first  the 
calves  were  killed  to  make  certain  of  the  cows.  Whaling  on  these  lines  must 
rapidly  produce  extermination.  As  bearing,  however,  on  the  possibility  of  mistake 
in  the  identification  of  whales  at  a  distance,  I  remember  once,  with  Lieut.  Royds, 
watching  what  for  a  time  we  thought  were  Right  whales.  They  were  constantly 
appearing,  evidently  large  whales,  and  with  apparently  no  back  fin,  till  at  last  we 
saw  one  separate  from  the  rest,  which  came  to  the  surface  again  and  again,  and 
never  showed  a  fin  till  he  made  his  final  pluoge,  and  then  the  hinder  third  of  his 
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back  appeared,  and  showed  us  that  he  really  was  a  Borqual,  with  a  dorsal  fin.  But 
I  believe  that  whalers  judge  far  more  by  the  spout  of  a  whale  than  by  the  absence 
or  presence  of  a  fin,  and  the  spout  of  a  Right  whale  is  said  to  be  unmistakable. 

I  must  now  leave  the  subject  of  whales,  which,  however  full  of  interest,  is  an 
unprofitable  one  to  argue  from,  because  so  little  is  known  of  them  with  accuracy. 

In  turning  to  the  distribution  of  southern  birds,  one  may  first  notice  that  aome 
are  limited  to  the  ice,  and  others  have  a  far  more  extensive  distribution. 

The  Emperor  and  the  Ad^lie  penguins  are  strictly  ice-birds,  as  are  also  the 
Snow  petrel  and  McGormick's  skua.  The  Antarctic  petrel  migrates  northward  in 
the  winter,  and  frequents  the  ice  within  the  Antarctic  circle  in  the  summer,  though 
where  it  breeds  is  still  a  mystery.  Then,  again,  the  Wilson's  petrel  breeds  in  the 
southernmost  regions,  but  wanders  the  whole  world  over  at  other  times.  The 
Giant  petrel  and  the  Southern  Fulmar,  Cape  pigeons,  certain  Albatrosses,  a  Tern 
or  two,  and  several  of  the  Whale-birds,  form  yet  another  class  which  breeds  in  the 
sub-Antarctic  area,  and  yet  may  constantly  be  seen  in  summer  in  the  ice. 

The  whole  question  of  the  geographical  distribution  of  the  birds  seen  in  the 
south  is,  therefore,  somewhat  complicated. 

The  Emperor  penguin  is  the  most  truly  Antarctic  bird  of  all.  It  keeps  as  far 
as  possible,  not  merely  to  the  limits  of  ice,  but  to  the  southern  border  of  the  floating 
ice,  or  the  northern  edge  of  what  is  fast. 

The  Ad^lie,  on  the  other  hand,  goes  south  to  breed,  but  as  the  winter  night 
comes  on  migrates  to  the  northern  edges  of  the  pack.  To  the  Emperor  the  pack- 
ice  is  a  school  and  convalescent  home,  where  the  young  are  sent  to  change  their 
first  year's  plumage,  and  the  old  ones  go  to  moult  and  rest  awhile  from  the  fatigues 
of  incubation,  which,  strange  to  say,  in  their  case  occupies  the  greater  part  of  the 
Antarctic  winter.  The  Snow  petrel  must  be  classed  with  the  Ad^lie  penguin,  as  it 
is  never  seen  so  far  south  as  the  Emperor  in  winter.  Both  the  Ad^lie  penguin, 
however,  and  the  Snow  petrel  keep  strictly  to  the  ice,  and  Sir  James  Ross  was 
right  in  looking  upon  the  latter  as  an  invariable  sign  of  its  proximity. 

Not  so  the  Antarctic  petrel  and  the  Fulmar,  both  of  which  are  abundant  in  the 
southern  oceans  away  from  ice  and  out  of  sight  of  bargs  in  winter. 

Mc0ormick*8  skua  we  never  saw  away  from  ice,  and  being  a  shore- frequenting 
bird  for  the  most  part,  there  is  a  wide  stretch  of  ocean  separating  him  from  his 
very  close  relative,  the  larger  and  darker  and  more  northern  form,  the  Antarctic 
skua.  The  names  of  these  two  birds  are  most  misleading.  A  good  deal  of  new 
light  will  be  thrown  on  the  distinction  of  these  hitheru)  somewhat  doubtful 
species  ;  they  will  prove,  I  think,  to  be  rather  more  distinct  than  they  have  some- 
times been  considered,  so  that  their  geographical  distribution,  as  is  also  the  case 
with  the  King  and  the  Emperor  penguins,  becomes  of  more  significance.  In  the 
case  of  these  two  penguins  I  remember  a  discussion,  before  the  Emperor's  chickens 
had  been  seen,  in  which  it  was  held  that  the  Emperor  wa3  merely  a  localized 
variety  of  the  sub- Antarctic  King.  If  so,  the  chickens  would  be  hardly  separable. 
Bat  when  the  Emperor's  chick  appeared,  instead  of  being  uniformly  dark  and 
brown,  he  happened  to  be  white,  and  so  we  have  to  consider  the  King  and  Emperor 
penguins  as  more  distinct  than  ever. 

There  is  a  very  parallel  case  in  the  two  large  albatrosses,  known  as  the  White- 
winged  and  the  Royal.  In  the  adults  it  is  hard  to  find  a  difiference  that  might  not 
be  due  to  age  or  season,  but  one  has  chicks  that  are  always  white,  and  the  other 
chicks  that  are  always  brown,  an  apparent  convergence  of  separate  species  which 
is  a  most  puzzling  thing. 

The  connection  by  land  or  glaciation  of  the  Antarctic  with  the  other  continental 
masses  of  the  southern  hemisphere  is  a  question  which  I  must  omit  to  touch  on 
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here  for  lack  of  time,  though  it  has  a  hearing  on  the  aealB,  the  peDgains,  and  other 
hirds  that  we  find  in  the  regioD.  Judging,  I  must  own,  from  the  moet  alender 
indications,  the  Emperor  penguin  and  the  Grab-eating  seal  would  seem  to  have  been 
the  earliest  settlers. 

The  furry  coat  of  the  young  Crab-eater  is  white,  and  the  down  of  the  young 
Emperor  penguin  is  white.  It  might,  perhaps,  be  argued  from  this  that  there 
was  formerly  more  reason  than  there  is  now  for  protecti?e  coloration  in  the 
Antarotic,  such  as  occurs  in  eo  many  Arctic  ifpecies  now ;  and  so  one  might  argue 
that  there  was  some  form  of  predatory  beast  from  which  they  had  to  protect 
themselTes.  But  I  think  it  is  possible  to  %kow  that  there  is  a  general  tendency 
for  all  animals  that  Mve  in  the  polar  region,  and  have  to  face  intense  cold,  to  turn 
white  in  fur  or  feathers.  It  has  been  suggested  that  this  is  an  economy ;  that 
it  costs  the  bird  less,  or  is  a  smaller  tax  on  its  energies,  to  be  white  than  to  be 
of  any  other  colour.  One  thing,  I  thick,  is  fairly  certain,  namely,  that  in  the 
south  the  whiteness  of  animals  is  in  no  case  for'protectioQ,  nor  is  it  any  help  to  any 
of  them  in  obtaining  food.  For  example,  take  the  pure  white  Snow  petrel,  which 
lives  on  the  shrimp-like  Euphausia  that  are  thrown  up  on  the  ice-floes  by  the 
b  caking  surf.  It  has  no  enemies,  and  can  have  no  difficulty  in  obtaining  food. 
Or  the  white  Giant  petrel,  a  most  interesting  example,  because  it  appears  to  be  a 
species  in  process  of  formation.  In  the  sub-Antarctic  seas  one  may  see  many 
hundreds  of  black  or  dark  Giant  petrels  to  a  single  white  or  pale  one.  But  once 
the  ice  is  entered,  the  proportion  of  white  to  dark  rises  to  something  like  twenty 
per  cen^,  showing  pretty  plainly,  I  think,  that  some  influence  is  at  work  to  make 
polar  species  white,  beside  the  usually  accepted  reasons  of  protection,  and  invisibility 
for  getting  food. 

I  have  touched  too  lightly  on  these  subjects,  but  my  time  is  short,  and  the 
material  has  not  been  anything  like  worked  out. 


V.  PRELIMINARY  REPORT  OF  THE  BIOLOGICAL  COLLEC- 
TIONS OF  THE  "DISCOVERY." 

By  T.  V.  HODaSON. 

Vest  little  can  be  said  yet  with  regard  to  the  Marine  collections  of  the  DUcovery, 
At  present  they  are  all  in  the  hands  of  experts  for  description,  and  at  the  time  of 
collection  nothing  but  the  very  briefest  examination  was  possible.  Contrary  to 
expectation,  it  was  found  that  outdoor  biological  work  could  be  carried  on  all 
the  year  round,  and  that  even  with  comfort.  Holes  in  the  ice  were  kept  going  at 
distances  varying  from  30  yardd  to  G  geographical  miles  from  the  ship,  but  in  the 
depth  of  winter  the  limit  of  distance  was  1^  miles.  It  was  found  impracticable  at 
that  period  of  the  year  to  keep  more  than  two  holes  going  at  the  same  time,  and, 
barring  accidents,  their  existence  was  limited  to  about  three  months.  The  oolkc- 
tions  were  made  in  depths  of  from  8  to  180  fathoms.  In  the  Ross  sea,  before 
arriving  at  winter  quarters  in  McMurdo  bay,  a  few  attempts  at  trawling  were 
made  from  the  ship  with  varying  success. 

Everything  goes  to  show  that  animal  life  is  very  abundant  in  the  southern 
seas.  Our  first  haul  was  made  with  a  3-foot  dredge  in  100  fathoms  off  Goulman 
island,  and  proved  by  far  the  most  satisfactory.  No  less  than  sixty  species  were 
taken,  and  the  resources  of  the  laboratory  were  taxed  to  the  utmost.  Other 
attempts  c  ff  Mount  Terror  and  the  Barrier  were  partial  failures.  In  winter  quarters 
a  light  dredge  or  a  trawl  was  used  from  a  whaler  whenever  possible,  and  after  tho 
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ihip  became  frozen  in,  holes  through  the  ice  were  cut  for  traps ;  these  were  assisted 
near  the  ship  by  a  friendly  crack,  which  enabled  a  line  to  be  slipped  through  for 
a  distance  of  100  yards.  A  second  line  added  to  this  enabled  us  to  pull  a  light 
D  net  backwards  and  forwards  with  considerable  success. 

A  predominant  feature  in  the  fauna  was  the  enormous  quantity  of  sponges,  any- 
where near  the  20-fathom  line  sponges  and  sponge  dSbris  forming  the  bulk  of  the 
haul  as  a  rule.  Mr.  Eirkpatrick  informs  me  that  this  group  will  probably  proYe 
to  contain  about  fifty  species. 

The  Goslenterata  are  a  delicate  group  and  fared  Tery  badly  in  the  cold,  the 
MedussB  and  Gtenophores,  which  were  numerous,  being  invariably  seriously  damaged 
by  ice  crystals  before  they  could  be  got  to  the  ship.  Hydroids  were  few,  though 
Hedusfe  were  fairly  abundant  While  the  sea  was  open  a  large  Medusa,  about  1 
foot  diameter,  of  the  Chrysaora  type  was  frequently  seen  but  never  captured.  A 
large  Periphylla  was  taken  in  two  pieces  from  under  the  ice  by  Lieut.  Shackleton. 
Solmundella,  Phialidium,  etc.,  were  abundant,  also  some  of  the  CalyconectsB,  and 
occasionally  Diphyes  and  Halistemma. 

A  very  great  difficulty  was  experienced  in  preserving  the  Ctenophores.  A  large 
Beroe  was  very  abundant  and  at  least  three  species  of  smaller  Cydippidas. 

Two  or  three  species  of  Actinians  were  taken  and  several  species  of  Alcyonariao, 
including  Clavularia  frankliniana  and  UmheUuIa  Carpenterif  (?)  the  latter 
trawled  off  the  Barrier  in  500  fathoms.  Two  Corals  were  taken  in  depths  between 
200  and  300  fathoms. 

The  Echinoderms  were  very  numerous,  and  all  hauls  in  shallow  water  less 
than  50  fathoms  produced  an  Echinus,  probably  MargaritaceuSf  and  Cycdhra 
verrucosa.  Fragments  of  Hemiaster  cavernosus  were  frequently  found,  but  only 
a  few  sound  specimens.  Two  very  fine  Uolothurians  were  dredged  off  Goulman 
island  in  100  fathoms ;  other  small  ones  and  one  or  two  membars  of  the  Elpidiidas 
were  taken  off  the  Barrier.  One  or  two  speoie3  of  Cucumaria  were  fairly  abundant 
in  winter  quarters. 

A  Crinoid  was  found  abundant  everywhere  just  beyond  the  100-fathom  line.  Of 
the  Starfish  a  large  Asterias  (A,  Brandli)  was  very  common  in  winter  quarters 
at  all  depths,  and  a  single  specimen  of  a  second  species  was  taken.  Several  other 
species  were  occasionally  secured ;  one  large  one,  about  1  foot  in  diameter,  is  closely 
allied  to  Cycethra,  and  another  species  is  larger  still.  Ophiurids  were  very  plentiful. 
Ophiosteira  antarctica  and  Ophionoius  victoria  were  not  uncommon  with  several 
others. 

A  species  of  Fhascolosoma  was  of  frequent  occurrence  in  the  sponge  dibiis 
brought  up  by  the  D  net. 

Nematodes  are  abundant  in  the  stomachs  of  seals ;  in  fact,  no  seal  was  ever 
seen  without  them.    Another  species  was  always  found  in  the  sponge  debris. 

Among  the  Pycnogonida,  which  were  very  numerous  both  in  individuals  as 
well  as  species,  there  was  found  a  very  slender  form  with  one  pair  of  legs  more 
than  those  usually  allotted  to  the  group.  This  species  has  recently  been  described 
as  Pentanympkon  antarcticumj  and  beyond  the  eitra  pair  of  appendages  does  not 
differ  essentially  from  the  well-known  genus  Nymphon. 

The  Scottish  Antarctic  Expedition  have  found  the  same  species  at  the  South 
Orkneys,  and  also  another,  totally  different,  but  having  the  additional  pair  of  legs. 
This  latter  species  was  very  accurately  described  by  Eights  in  the  Boston  Journal 
of  Natural  History y  vol.  1,  1837,  under  the  name  of  Decolopoda  awtralis;  so  that 
after  all  Pycnogonids  with  five  pair  of  walking  legs  are  nothing  new.  The  other 
species  may,  with  a  few  exceptions,  be  referred  to  well-known  genera — Nymphon, 
Colossendeis,  Phoxichilus,  etc. 
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CoDoerDiog  the  Crustacea,  this  phylum,  ai  would  naturally  be  expected,  contaioa 
a  larger  number  of  species  than  any  other,  l^he  Decapoda  are  only  repfeeented 
by  a  Crangon,  which  appears  to  have  A  widespread  distribution,  and  a  Pandalus, 
both  from  below  100  fathoms. 

Not  less  than  fifty  or  sixty  species  of  Amphipoda  were  taken,  bat  with  one 
doubtful  exception  these  do  not  present  any  important  structural  pecdliaritie«. 
One  species  occurred  in  great  numbers,  and  appeared  to  go  about  in  vast 
hordes  in  search  of  food;  it  was  quite  the  usual  thing  to  take  ten  to  thirty 
thousand  at  a  haul.  Of  Isopoda  one  very  fine  large  species  belonging  to  the 
IdotheidsB  was  obtained  in  winter  quarters  between  10  and  130  fathoms.  What  is 
at  present  supposed  to  be  the  same  species  was  captured  in  Urge  numbers  by  the 
Scottish  Expedition  at  the  South  Orkneys.  Three  species  of  Arcturus  were  secured. 
Gnathia,  Tanaif,  and  the  Munnidss  exist  in  large  numbers,  all  of  these  being 
extracted  from  the  sponge  debris.  One  very  large  specimen  of  Qnathia  was  dredged 
ofif  Coulman  idaad,  and  a  new  but  allied  genus,  quite  blind,  was  taken  as  almost 
the  only  result  of  our  one  attempt  at  deepHBea  dredging  from  a  depth  of  2030 
fathoms  in  the  pack-ice.  Cymothoids  were  sometimes  caught  and  occasionally 
seen  in  the  stomachs  of  the  seals  killed. 

In  the  summer  a  Nebalia  was  taken  on  a  few  occasions  in  considerable  numbers. 

As  regards  the  Crustacea  of  the  Plankton  the  supply  of  individuals  was  abundant, 
but  the  number  of  species  was  proportionally  small.  The  Schizopods  occurred  at 
times  in  great  profusion,  but  not  more  than  four  or  five  species  are  expected.  Only 
two  Cumaceans  were  found,  and  those  in  very  small  numbers.  Oopepods  were 
numerous  and  large,  but  in  no  great  variety.  The  Ostracods  were  much  less  numerous. 
During  the  wioter,  hauling  the  tow-nets  always  provoked  a  brilliant  display  of  an 
emerald  green  phosphorescence,  chiefly  from  the  contained  Copepods  and  Ostracods. 
The  large  Euphausia  australia  described  in  the  Southern  Cross  collections  was 
met  with  in  profusion  between  lats.  66°  S.  and  72°  S.,  where  it  formed  the  staple 
food  of  the  seals  and  penguins  in  that  area. 

The  Polychaetes  were  more  numerous  in  individuals  than  in  species.  A  few 
species  of  Polynoid  were  abundant,  and  Terebellids  were  plentiful  in  the  sponge 
roots.  A  Nereis  was  discovered  commensal  with  an  Alcyonarian.  A  Eunicid  was 
taken  from  below  100  fathoms,  and  a  few  small  species  of  Syllls  and  others  v^ere 
caught  in  the  tow-net. 

Sagitta  was  frequently  obtained  in  small  numbers,  some  specimens  being  barely 
an  inch  in  length,  and  gome  were  very  coLsiderably  larger,  probably  more  than 
3  inches. 

A  very  large  Nemertine  was  taken  in  great  abundance,  and  in  shallow  water 
could  be  seen  lying  on  the  bottom  like  great  straps  2  or  3  feet  in  length,  and 
an  inch  or  more  in  width.  The  majority  of  the  individuals  were  of  a  purple  brown 
colour,  but  a  small  proportion  were  white.  A  smaller  species  was  sometimes  found 
among  the  dredge  material. 

Another  organism  gave  rise  to  a  great  deal  of  speculation,  and  as  a  matter  of 
convenience  was  regarded  as  a  Nemertine,  though  suspected  to  be  something  else. 
It  was  first  found  entangled  on  Mr.  Bame*s  sounding  wire,  about  80  fathoms  from 
the  bottom  in  a  depth  of  170  or  thereabouts.  When  it  arrived  at  the  ship  frozen 
it  appeared  to  be  close  on  20  feet  long,  of  a  light  brown  colour,  and  about  the 
diameter  of  an  ordinary  boot-lace.  This  organism  occurred  time  after  time  on  the 
lines,  sounding  and  otherwise,  but  was  always  torn  to  shreds  by  the  friction  of 
the  line  either  against  the  ice  or  the  bar  over  which  it  was  hauled.  Two  specimens 
were  found  once  on  the  tangles  in  178  fathoms,  but  these  could  not  be  liberated 
owing  to  the  intense  co!d.    These  appeared  s'outer  than  the  attenuated  fonns 
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brought  up  by  the  line.  Daring  December,  1902,  a  specimen  was  found  on  the 
tow-net  line  at  7  fathoms.  This  was  liberated  with  care,  and  has  been  brought 
home,  though  in  bad  condition.  In  the  water  it  appeared  somewhat  gelatinous, 
translucent,  light  brown  in  colour,  though  this  colour  was  not  uniformly  dis- 
tributed, and  about  a  quarter  of  an  inch  in  diameter.  It  has  since  been  suggested 
that  this  curious  organism  has  something  to  do  with  a  Gephalopod. 

The  Polyzoa  were  extremely  abundant  everywhere,  both  in  genera  and  speciep, 
more  particularly  about  the  100-fathom  line.  On  one  occasion,  in  178  fathoms,  the 
trap  tangles,  which  could  not  ha?e  moved  over  a  diameter  of  more  than  8  feet, 
brought  up  no  less  than  sixteen  species  belonging  to  almost  as  many  genera. 

A  single  Brachiopod  was  found  occasionally  both  in  winter  quarters  and  else- 
where below  the  100-fathom  line. 

Concerning  the  Mollusca,  Mr.  Edgar  Smith  tells  me  the  collection  will  prove  to 
contain  not  far  short  of  fifty  species.  Most  of  these,  however,  are  quite  small,  and 
have  been  extracted  from  the  roots  of  sponges  and  sponge  debris,  A  species  of  Lima 
is  very  abundant  there,  occupying  cavities  just  large  enough  for  itself  and  lined 
with  some  fine  byssus-like  secretion.  A  fine-looking  Trophon  seems  to  be  common, 
and  a  single  specimen  of  Neohuccinum  Eatoni  was  taken  in  180  fathoms.  Two  or 
three  specimens  of  a  fine  Chiton  were  captured  below  the  lOO-fathom  line. 

No  Cephalopod  was  seen,  but  their  beaks  occurred  constantly,  though  cot  in  any 
great  numbers,  in  the  stomachs  of  the  seals.  A  few  more  or  leas  damaged  shells  of 
Fecten  Colbecki  were  obtained,  as  well  as  the  shells  of  Anatina.  Numbers  of 
empty  Aoatina  shells  could  be  seen  lying  at  the  bottom  of  the  shallow  water, 
bat  no  living  specimen  of  either  of  these  two  lamellibraocbs  was  discovered. 

A  large  quantity  of  a  fine  Cephalodiscus  was  taken  in  100  fathoms  ofif  Coulman 
island,  and  a  dead  fragment  was  found  in  winter  quarters  at  the  same  depth. 

Ascidians  cannot  be  said  to  be  very  numerous.  One  very  fine  specimen  of  the 
simple  form  was  taken  in  winter  quarters  from  shallow  water,  several  individuals 
of  a  smaller  species,  covered  all  over  with  long  bristles  (?),  were  found  in  100  fathomp, 
near  the  east  end  of  the  Barrier.  Another  resembling  Clavellina  has  been  taken. 
Ooly  very  occasionally  have  pelagic  Salps  appeared  in  winter  quarters,  but  on  the 
voyage  down  they  were  numerous. 

Fishes  were  abundant  throughout  the  year.  The  seals  lived  almost  exclusively 
on  them,  a  diet  varied  only  with  a  few  Cephalopods  and  an  occasional  crustacean. 
Notothcnia  and  Trematomus  were  the  genera  that  chiefly  occurred,  and  several 
specici  of  each  genus  were  constantly  taken  in  the  traps.  Another  handsome  species 
was  taken  in  a  well-preserved  condition  from  the  stomach  of  a  seal,  the  ooly  time 
it  was  seen.  It  is  nearly  allied  to  the  genus  Gymnodraco,  if  it  does  not  actually 
belong  to  it.  A  very  large  fish,  with  all  the  characters  of  a  Notothenia,  was  bar- 
pooced  with  a  seal  at  No.  12  Hole.  Unfortunately  the  hole  was  not  enlarged  to 
its  full  extent,  and  in  dragging  out  the  capture  the  fish's  head  was  destroyed.  As 
it  was  no  good  for  a  specimen  it  was  carefully  photographed,  weighed,  and  measured. 
In  its  mangled  condition  it  weighed  39  lbs.,  and  its  length  was  3  feet  10  inches, 
with  a  girth,  just  behind  the  pectoral  fins,  of  just  over  2  feet.  It  formed  a  very 
good  breakfast  for  the  whole  of  the  ship's  company.  No  such  fish  was  ever  seen 
again,  but  skeletal  remains  of  some  approximating  to  the  same  size  were  found  on 
the  shore  on  the  western  side  of  the  bay  during  sledge  journeys. 

Great  numbers  of  small  fish  about  1  inch  to  1^  inch  were  numerous  in  the 
tow-nets  at  all  times  of  the  year  ;  not  less  than  half  a  dozen  species  of  these  were 
recorded.    All  of  these  are  believed  to  be  quite  young  stages  of  larger  forms. 

This  short  note  on  the  collections  is  neccssaril}'  a  very  superficial  one,  for,  owing 
to  the  unexpected  conditions  met  with,  any  detailed  examin^^tion  of  the  hauls  was 
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out  of  the  question.  For  one  thing,  the  upper-deck  laboratories  were  absolutely 
useless  for  ten  months  in  the  year,  and,  as  a  consequence,  all  the  thawing  and 
preservation  of  specimens  had  to  be  performed  in  an  already  oyercrowded  cabin. 
And  for  another,  the  discovery  that  outdoor  biological  work  could  be  continued  all 
through  the  winter  involved  a  daily  routine  permitting  no  time  to  precise  investi- 
gations. The  capture,  preservation,  and  storage  of  each  day's  haul  proved  the  limit 
of  each  day's  work.  Taking  all  things  into  consideration,  the  collections  cannot  be 
regarded  as  large ;  the  greater  part  was  obtained  at  winter  quarters  in  stationary 
traps  and  by  using  the  D  net,  only  a  small  proportion  by  trawling  from  the  ship. 
What  we  have  seen  enables  us  to  say  authoritatively  that  the  Boss  sea  still 
remains  an  extremely  rich  area  for  the  biologist. 


Mr.  Howard  Saunders  :  We  have  all  listened  with  great  pleasure  to  Dr.  Wilson^s 
interesting  paper,  as  well  as  to  the  papers  by  the  other  officerp.  There  are  one  or 
two  questions  I  should  like  to  ask.  What  did  he  find  the  Emperor  penguins  fed 
upon  ?  Captain  Larsen,  of  the  Ja$on,  found  they  had  in  their  stomachs  the  remains 
of  large  cuttlefish,  and  of  course  Crustacea.  One  or  two  remarks  may  be  made  about 
the  difference  in  the  young  of  the  Skua  gull,  because  the  species  named  after  Dr, 
McGormick,  of  Ross's  eipeditioo,  and  only  recently  separated  from  the  species 
found  to  the  north  of  the  Antarct'c  circle,  is  distinctly  grey  when  hatched,  whereas 
the  other  is  huffish-white.  In  regard  to  the  distribution  of  the  Emperor  penguin, 
on  the  whole  the  evidence,  so  far  as  we  could  judge  from  the  information  at  our 
disposal,  was  that  further  west,  i,e,  towards  America,  within  the  Antarctic  circle 
the  bird  became  more  abundant  than  it  was  in  Victoria  Land.  That  is  merely  my 
impression,  but  I  should  like  to  hear  what  Dr.  Wilson,  who  no  doubt  has  read 
everything  I  have  read  and  a  great  deal  more,  has  to  say  on  the  subject. 

Mr.  Brown  :  I  had  the  good  fortune  to  accompany  Mr.  Bruce  in  his  expedition 
to  the  other  side  of  the  Polar  Regions.  We  did  not  winter  in  the  far  south,  so  I 
cannot  say  whether  the  Emperor  penguin  breeds  there  or  not ;  but  when  we  were 
off  the  Antarctic  continent,  we  found  the  Emperor  penguin  in  great  numbers.  But 
that  was  at  the  end  of  February,  so  it  would  not  be  the  breeding  season,  and  we 
cannot  say  whether  they  breed  there.  In  the  South  Orkneys  the  Ad^lie  penguins 
breed,  and  one  or  two  sub- Antarctic  penguins ;  we  got  the  Giant  petrel  and  the 
Cape  pigeoo,  in  addition  to  many  sub-Antarctic  birds.  With  regard  to  invertebrate 
fauna,  I  am  afraid  it  is  very  difficult  to  say  anything  yet,  because  our  collections 
are  only  now  being  worked  out.  So  far  as  cuttlefish  are  concerned,  we  found  a 
great  many  beaks  in  the  stomachs  of  seals.  They  were  extraordinarily  common, 
and  we  found,  I  think,  three  species  in  the  South  Orkneys.  The  invertebrate 
fauna  there  was  very  rich  in  schizopods  and  echinoderms  generally,  as  Mr.  Hodgson 
stated.  With  regard  to  the  food  of  the  Weddell  seal,  we  found  a  great  many  beaks 
of  cuttle-fish  in  their  stomachs,  and  we  also  found  remains  of  holothurians.  The 
Sea-leopard  occasionally  came  south  of  the  Orkneys,  but  we  did  not  find  that  it 
bred  there ;  it  is  the  Weddell  seal  that  breeds  there,  and  in  very  great  numbers. 
We  only  got  a  single  specimen  of  the  Ross  seal  there,  and  I  think  we  only  saw  two 
others  in  addition  to  them. 

Dr.  Edward  A.  Wilson  :  With  reference  to  the  food  of  the  Emperor  and  the 
Ad^lie  peoguins,  I  have  not  much  to  add  to  the  list.  Cuttlefish  beaks  are  fre- 
quently found  in  the  stomachs  of  both,  but  fish  seem  to  form  the  principal  diet  of 
the  Emperor,  whereas  crustaceans  are  the  staple  diet  of  the  Ad^lie  penguin* 
Stones  you  always  find  in  the  penguins'  stomachs.  Even  the  stomach  of  the 
youthful  chick  which  had  apparently  only  just  come  out  of  the  egg,  was  already 
filled  with  stones.    I  think  they  find  they  can  work  down  the  bones  of  the  fish 
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and  the  ihellB  of  the  amphipods  that  they  eat  hotter  if  they  have  stones  in  their 
stomachs  than  if  they  have  not. 

As  to  the  distribution  of  the  Emperor,  the  Bdgioa  saw  large  numbers  in  the 
pack-loe  to  the  west  of  Louis  Philippe  Land,  but  I  belieye  thelai^gest  numbers  of  all 
were  what  we  saw  in  what  has  been  called  King  Edward  VII.  Land,  a  place  we 
were  unable  to  land  on  because  the  ship  was  getting  frozen  in.  As  to  the  breeding- 
place  of  the  Brown-backed  petrel,  Lieut.  Mulock  mentioned  there  were  thousands 
of  birds  on  Scott  island,  and  I  think  that  is  the  place  to  go  with  the  greatest 
probability  of  finding  its  eggs.  We  saw  no  place  which  waa  likely  to  produce 
Brown-backed  petrels'  eggs. 

Osptain  Soott  :  I  think  the  pack  ice  we  saw  contained  a  great  deal  of  old  ice 
mixed  with  one  year  ice. 

The  Pbesidemt  :  The  meeting  will  wish  to  pass  a  vote  of  thanks  to  Dr.  Wilson 
for  bis  very  interesting  paper,  and  to  Mr.  Hodgson  for  his  account  of  the  invertebrate 
fauna ;  also  to  Captain  Col  beck  for  his  excellent  description  of  the  pack  in  various 
meridiars  and  in  various  seasons.  We  also  have  to  thank  Lieut.  Mulock  for  having 
read  the  paper  so  well  and  described  to  us  the  illnstrations.  I  may  add  that  he 
himself  very  carefully  surveyed  Scott  island,  and  thftt  we  shall  thereby  be  indebted 
to  him  for  a  most  accurate  and  valuable  map  of  the  Antarctic  discoveries.  I  now 
ask  you  to  pass  votes  of  thanks  to  these  gentlemen  for  their  papers. 
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By  Captain  W.  COLBECS,  B.N.B. 

For  the  following  remarks  on  the  southern  ice-pack,  I  have  drawn  on  my  diaries 
for  three  seasons — 1898-1900,  when  magnetic  observer  of  the  SouUiem  Cross^  and 
1902-1904,  when  in  command  of  the  Morning  Relief  Expedition.  The  noithern 
limit  of  the  pack  varies  according  to  the  meridian  on  which  it  is  approached,  and 
also  according  to  the  severity  of  the  season,  as  will  be  seen  from  the  following 
summary  of  the  three  voyages  southward. 

On  December  30,  1898,  the  Southern  Cross  fell  in  with  small  drift-ice  in 
lat.  61^  56'  S.,  and  long.  158°  53'  E.,  and  a  few  hours  afterwards  entered  the  main 
pack.  For  70  or  80  miles  we  steamed  through  small  floes  without  much  difficulty, 
and  were  then  faced  by  much  heavier  and  more  closely  packed  ice,  varying  from 
4  to  10  feet  thick,  in  immense  floes.  An  attempt  was  made  to  force  our  way 
through  between  the  160th  and  166th  meridian  which  proved  futile,  the  ice  as  we 
worked  southward  becoming  heavier  and  the  floes  of  greater  area.  From  January  12 
to  February  10  we  were  within  80  miles  of  the  Balleny  islands,  hemmed  in  on 
all  sides  by  heavy  ice ;  during  this  time,  we  took  advantage  of  eyery  opening 
to  the  south  and  east,  changing  our  porition  a  few  miles'  daily,  but  making  no 
material  progress  southward.  The  ice  in  this  vicinity  varied  considerably ;  at  one 
time  we  would  be  beset  between  floes  4  or  5  miles  square  and  from  4  to  6  feet  thick, 
with  no  open  water  visible  in  any  direction.  After  a  few  hours  light  foutherly  or 
south-easterly  wind  and  a  day's  steaming  in  the  open  leads,  we  would  find  smaller 
and  heavier  floes,  such  as  our  Norwegian  whalers  called  *'  blue  "  ice,  10  to  20  feet 
thick,  with  numbers  of  much-worn  bergs  within  a  few  miles  of  us,  at  another 
time  the  floes  would  be  smaller  and  honeycombed,  some  of  them  half  a  mile  to 
a  mile  in  extent,  upon  which  it  was  impossible  to  travel  except  upon  ski,  and 
even  then  it  frequently  happeoed  that  the  upper  surface  would  give  way  and  we 

*  Read  by  Lieut.  Mulock. 
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would  find  a  footing  on  a  honeycombed  platform  about  2  feet  below.  During 
January  and  the  early  days  of  February  we  experienced  aeyeral  heavy  gales  from 
west-south- west,  north-east,  and  east-south-east ;  with  the  northerly  gales  a  heavy 
swell  was  at  times  noticeable,  but  it  had  no  effect  on  the  floes  around  us ;  with 
the  easterly  and  westerly  gales  there  was  no  swell,  nor  was  there  any  appreciable 
change  in  the  ice-conditions  afterwards.  We  experienced  a  strong  westerly  drift 
when  to  the  eastward  of  the  Balleny  islands.  The  most  favourable  conditions  for 
navigating  were  met  with  after  light  southerly  winds  or  calm. 

On  February  7  we  turned  northwards,  and  after  passing  through  heavy  ice  for 
forty- eight  hours,  fell  in  with  loose  sdling  pack,  in  the  same  position  where  four- 
teen days  earlier  we  had  been  faced  by  very  extensive  and  closely  packed  floes 
from  4  to  6  feet  thick.  This  was  in  lat.  e^'^  S.,  and  long.  166}^  E.  Thence  we 
steered  an  easterly  course  through  loose  ice,  as  fetr  as  l?^^'  £.  and  S6^  iff  S.,  where 
open  water  was  met  with  and  a  southerly  course  taken.  Between  lats.  68^  and 
69^  S.  we  encountered  a  belt  of  pack  about  30  miles  broad,  running  east  and  west ; 
but  after  passing  through  this  only  loose  ice  was  seen,  and  we  arrived  at  Gape 
Adare  on  February  17, 1899. 

After  the  difficulties  we  had  experienced  to  the  westward  in  the  Southern  Cross, 
I  bad  no  hesitation  in  choosing  a  more  easterly  meridian  on  which  to  approach 
the  pack,  and  decided  to  work  southwards  between  longs.  175°  E.  and  180®  E.  in 
the  relief  ship  Morning. 

After  leaving  New  Zealand  on  Deoember  6, 1902,  a  course  was  set  to  cross  the 
60th  parallel  in  long.  175®  E.,  and  thence  due  south  to  the  pack ;  but  in  conse- 
quence of  adverse  winds  being  encountered,  a  more  easterly  course  had  to  be 
taken.  We  eaw  our  first  Iceberg  in  lat.  62°  5'  S.,  and  fell  in  with  loose  pack  and 
drift-ice  in  lat.  67®  40',  long.  179^®  E.  We  entered  the  main  pack  in  this  locality, 
and  made  about  100  miles  to  the  south-west  through  loose  hummocky  ice  before 
OTir  difficulties  really  began.  Up  to  this  time  we  had  been  passing  through  belts 
of  pack  about  2  to  3  miles  broad,  running  in  a  north-westerly  and  south-easterly 
direction  with  a  mile  or  two  of  open  water  between  them. 

On  reaching  lat.  69®  S.,  long.  175®  E.,  the  pack  became  closer,  and  we  fell  in 
with  a  number  of  ice  islands,  irregular  in  shape  and  quite  distinct  from  the  tabular 
berg  common  to  these  waters;  they  were  visible  so  far  as  we  could  see  to  the 
eastward,  and  in  the  pack  in  their  vicinity  some  very  heavy  old  ice  was  observed 
vnth  evidence  of  severe  pressure  during  a  previous  season.  We  worked  south 
from  this  position,  averaging  from  20  to  30  miles  a  day  through  loose  but  heavy 
pack ;  the  smaller  floes  of  2  and  3  feet  ice  which  were  observed  between  the  larger 
and  heavier  floes  showed  signs  of  recent  screwing.  We  again  met  with  close 
pack  in  lat.  70®  S.,  through  which  we  could  make  but  little  progress.  When  in 
lat.  70®  26'  S.,  and  long.  175}®  E.,  we  encountered  a  heavy  east-south-east  gale,  which 
drove  us  into  open  water  in  long.  170^®  E.,  apparently  extending  to  the  coast  north 
of  Smith  inlet.  On  ihe  gale  abating,  a  course  was  set  for  the  coast ;  but  the  heavy 
floes  and  small  bergs,  closely  packed  along  the  coast  and  to  the  northward,  pre- 
vented our  approaching  within  40  miles  of  it.  We  worked  in  a  line  of  open  water, 
between  the  coast  pack  and  the  loose  ice  to  the  eastward,  until  within  a  few  miles 
of  Gape  Adare,  where  we  fell  in  with  loose  ice ;  this,  however,  did  not  retard  our 
passage,  and  we  landed  at  Gape  Adare  on  January  8.  The  ice  in  Robertson  bay 
had  only  broken  up  in  the  vicinity  of  the  cape,  and  there  was  every  indication  of 
its  being  a  very  late  season. 

On  leaving  Gape  Adare  we  followed  the  coast-line,  keeping  well  inshore  to 
avoid  the  pack  which  showed  up  to  the  eastward.  South  of  Possession  island  the 
ipe  was  very  heavy  and  closely  packed.     Goulroap   island  was  surrounded   by 
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immenie  Mda  of  ioe,  and  In  the  direction  of  Wood  bay  there  was  one  solid  field 
unbroken  as  far  as  the  eye  oould  see,  A  landing  was  effected  at  Franklin  Island 
after  great  diflSoalty,  the  approach  between  unbroken  floes  of  flat  ice,  2  to  4  feet 
thick  and  seyeral  miles  in  length,  heang  very  tedious.  From  Franklin  island  we 
stood  away  to  the  north-eastward  into  open  water,  and  then  skirted  the  pack  to 
Cape  Crozier.  The  run  from  Crozier  to  MoMurdo  bay  was  through  yery  heavy 
and  close  pack,  and  our  success  in  making  the  passage  as  we  did  between  Gape 
Bird  and  Beaufort  island  was  mainly  owing  to  the  strong  westerly  drift  on  the 
northern  shore  of  Boss  island.  After  clearing  Cape  Bird  we  fell  in  with  open  water 
until  deed  by  the  field-ice  extending  to  the  J)%8covery*$  winter  quarters. 

The  following  year,  we  left  Hobart  on  December  6  in  company  with  the  Terra 
Nova,  we  fell  in  with  our  first  iceberg  in  lat.  62|^  B.,  long.  177®  E.,  and  entered 
the  pack  on  December  26,  in  lat.  66^''  S.,  and  long.  179^®  W,  The  ice  on  the 
outer  edge  was  apparently  old  ice  about  10  feet  thick,  and  quantities  of  screw  and 
hummocky  ice  were  obseryed.  After  passing  through  about  60  miles  of  yery 
heavy  and  closely  packed  ice,  we  were  able  to  make  a  good  course  southward 
through  loose  and  open  pack  until  in  lat  69^®  S.,  when  we  encountered  a  fresh 
gale  which  closed  up  all  the  leads — we  were  compelled  to  lay  to  for  thirty  hours  in 
laf.  69®  22'  S.,  and  long.  178o  37|'  E.  On  the  weather  moderating,  the  ice  opened 
up,  and  we  had  no  further  difficulty  in  making  our  course  good,  passing  through 
the  outer  edge  of  the  pack  in  lat.  70""  20'  S.,  and  long.  176^'  53'  E. 

We  found  the  Boss  Sea  quite  open,  and  alihough  we  crossed  our  last  year's 
track  several  times,  no  ice  was  met  with,  and  we  were  able  to  traverse  the  same 
distance  in  four  days  which  had  taken  us  twenty- two  days  to  do  in  the  previous 
year.  Off  Beaufort  island  we  passed  through  a  belt  of  loose  ice,  about  30  miles 
broad,  and  arrived  at  the  edge  of  the  field  of  ice  in  McMurdo  bay  on  January  6. 

Fn  m  the  experiences,  as  related  in  the  foregoing,  I  have  no  hesitation  in  saying 
that  the  pack  should  be  entered  between  long.  178^  and  180^  E.,  as  early  in 
December  as  possible,  and  so  take  advantage  of  the  whole  of  the  open  season.  The 
ice  between  these  meridians  being  lighter,  more  open,  and  easier  to  negotiate  than 
to  the  westward,  and  moreover  having  no  extent  of  land  nearer  than  the  Balleny 
islands,  there  is  very  little  danger  of  the  ship  being  damaged  by  pressure. 

In  the  event  of  a  ship  going  south  for  geographical  work  during  the  summer, 
I  would  strongly  recommend  that  a  due  easterly  course  be  taken  after  reaching 
the  latitude  of  Cape  Adare,  with  the  view  of  examining  the  east  side  of  the  Boss 
Sea.  The  ice  inlands  and  the  nature  of  the  drift-ice  we  met  with  during  our  first 
cruise  in  the  Morning  gave  every  indication  of  having  broken  away  from  a  glaciated 
coast-line  in  that  locality. 

The  difficulty  experienced  by  the  Southern  Cross  when  attempting  to  force  our 
way  through  the  pack  in  the  vicinity  of  the  Balleny  islands  was,  no  doubt,  due  to 
the  prevalence  of  easterly  gales  in  the  Boss  Sea,  and  the  westerly  drift  north 
of  Victoria  Land,  botli  of  which  tend  to  drive  the  pack  in  that  direction,  where  it  is 
held  up  by  the  islands  until  late  in  the  season,  and  does  not  disperse  until  the  sea 
to  the  westward  is  free  from  ice.  We  found  no  uniformity  of  thickness  when 
in  the  pack,  the  nature  of  the  ice  varying  from  hour  to  hour. 

I  consider  that  the  middle  and  the  southern  edge  of  the  pack  are  the  most 
difficult  to  navigate.  At  the  northern  edge  loose  drift  and  water-worn  ice  was  met 
with  for  several  miles  before  the  pack  was  actually  reached ;  and  in  the  case  of  the 
Southern  Cross,  and  the  first  voyage  of  the  Morning,  we  sailed  through  from  80  to 
100  miles  of  loose  ice  before  meeting  the  close  pack.  On  our  second  voyage  in  the 
Morning,  however,  when  only  a  few  miles  from  the  northern  edge,  we  were  faced 
by  as  clo^e  and  heavy  pack  as  any  we  encountered  during  the  voyage.    In  the 
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firat  year  we  had  no  Bouthem  limit,  the  pack  extending  praoUeally  to  Oape 
Crozier.  On  the  second  voyage  we  were  more  fortanate,  and,  after  paanng  throngh 
30  miles  of  very  loose  sailiDg  pack,  we  got  into  open  water  to  the  aonth,  in 
lat  TO^  22',  leayiDg  a  clearly  defined  line  of  pack  behind  us. 

Our  first  season,  1902«1908,  I  consider  to  have  been  exceptionally  late  and 
severe,  and  am  of  opinion  that  the  conditions  we  met  with  in  1903  and  1904  were 
normal,  and  were  such  as  might  reasonably  be  expected  by  any  one  navigating 
in  these  regions.  This  conclusion  is  arrived  at  by  comparing  the  ice  conditions  we 
met  with  during  the  Morning'i  two  voyages  with  those  observed  around  Oape 
Adare  during  my  winter  there  in  1899. 

A  strong  northerly  current  exists  on  the  coast  of  Victoria  Land,  and  is  in  a 
great  measure  responsible  for  the  rapidity  with  which  the  ice  clears  away  daring 
the  open  season.  It  was  an  agreeable  surprise  to  me  to  find  so  much  open  water  on 
my  return  voyage  in  March,  1903 ;  I  did  not  think  it  possible  that  such  a  great 
change  could  take  place  in  six  w  eks.  Our  only  difiicolty  was  when  passing 
between  Beaufort  island  and  the  Western  mountains,  where  we  were  stopped 
by  young  ice  from  4  to  8  inches  thick,  extending  to  the  horizon  on  all  sides.  We 
were,  however,  favoured  by  a  south-westerly  gale,  and  managed  to  work  through  it 
under  sail  and  steam,  meeting  with  pancake  ice  as  &r  as  Goulman  island.  The 
coast-line  was  fringed  with  pack,  but  no  ice  was  visible  to  the  eastward. 

On  the  return  voyage  in  1904  no  new  ice  was  observed,  and  with  the  exception 
of  a  small  belt  of  pack  south-west  of  Goulman  island,  the  passage  was  made  in 
open  water.    That  there  is  a  westerly  drift  on  the  north  coast  of  Ross  island  was 
proved  during  our  first  voyage ;  we  had  further  evidence  of  this  when  lying 
in  McMurdo  bay,  and  also  that  the  current  turned  northwards  along  the  coast 
of  Victoria  Land.    I  am  of  opinion  that  this  current  takes  a  north-westerly  coarse 
after  passing  Oape  Adare,  and  that  it  is  the  ice  from  further  south,  piled  up  on  the 
coast,  which  has  so  far  prevented  an  examination  of  that  part  north  of  Robertson  bay. 
On  December  25  we  sighted  two  small  islands,  bearing  south-fouth-east,  about 
25  miles  distant.    We  tODk  a  sounding  when  about  5  miles  north-north-west  of 
them,  and  got  no  bottom  at  1000  fathoms.    The  larger  island  is  about  \  mile  long 
and  \  mile  broad,  lying  in  a  N.  by  E.  and  S.  by  W.  true  direction,  the  northern 
end  being  about  126  feet  high,  and  '*  steep  to."     The  southern  end  was  lower, 
and  partially  covered  with   an  ice-cap   sloping   from    the   northern  end,   and 
appearing  to  get  much  thicker  where  it  discharged  into  the  sea.    The  northern 
extremity  was  almost  bare  of  enow,  much  weathered  and  water-worn  at  the  base  of 
the  clifis.    In  each  of  the  northern  points  there  was  an  arched  rock,  the  larger 
of  which  was  about  80  feet  high  and  50  feet  broad.    The  smaller  island,  which 
wai  almost  circular,  was  about  200  feet  in  diameter,  to  a  height  of  about  185  feet, 
with  a  conical  t'^p  (the  summit  of  which  was  about  209  feet  above  the  sea-level), 
and  was  situated  nearly  a  cablets  length  to  the  north-north-west  of  the  larger  island. 
Whilst  pulling  round  the  larger  island  we  noticed  two  beaches — one  on  the 
west-by-north,  and  the  other  on  the  north-north-east  side.    The  first  we  estimated 
at  80  feet  long,  and  the  latter  50  feet,  both  shelving  very  rapidly,  and  making 
it  impossible  for  us  to  land.    The  W.  by  N.  beach  sloped  more  gradually,  but 
the  approach  was  equally  dangerous,  owing  to  a  number  of  rocks  partially  covered 
by  the  sea,  lying  about  100  feet  from  the  beach.    We  managed  to  effect  a  landing 
on  the  southern  part  of  the  island  by  backing  the  boat  in  and  jumping  on  a 
low  rocky  ledge  as  we  rose  to  the  swell.    Having  collected  specimens  of  rock  near 
our  landing  place,  we  returned  to  the  boat,  and  pulled  round  to  the  smsller  island. 
There  was  now  no  snov^  on  the  latter,  which  looked  like  basaltic  rock  as  far  as  the 
cone,  which  had  a  reddish  brown  appearance.    About  a  third  of  the  way  up 
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the  cone  there  wis  a  thin  stratum  of  grey-ooloured  stone,  which  appeared  to 
separate  the  black  basaltic  rock  from  the  reddish  formation  above. 

Tboasands  of  birds — Wilson's,  brovn-backed,  and  white  petrels,  prions,  and 
cape  pigeons — were  seen  near  these  islands,  the  northern  end  of  the  larger  and  the 
cone  of  the  smaller  one  being  covered  with  them. 

On  the  following  day  we  had  fine  clear  weather.  Good  observations  for  latitude 
and  longitude  were  obtained ,  and  Lieut.  Mulock  made  a  sketch-fiurvey,  and  took 
soundings  all  round  the  islands.  The  position  of  the  centre  of  Scott  island  ia 
lat.  67°  24*'  S.,  long.  179°  55 J'  E. 


THE  GREAT  ZIMBABWE  AND   OTHER  ANCIENT  RUINS  IN 

RHODESIA.* 

By  RICHARD  N.  HALL. 

Progress  of  Researches. — Before  introduciDg  a  discussion  as  to  the  recent 
researches  respecting  Bhodesian  antiquities,  I  would  venture  to  express 
my  high  appreciation  of  the  work  of  the  late  Mr.  Theodore  Bent  at 
the  Great  Zimbabwe.  Having  devoted  eight  years  to  the  study  of  the 
anoient  monuments  in  various  parts  of  Southern  Rhodesia,  and  having 
resided  for  over  two  years  at  Great  Zimbabwe,  I  have  no  hesitation  in 
stating  that  I  have  found  Mr.  Bent's  work  to  l>e  both  valuable  and 
reliable.  Mr.  Bent  experienced  great  obstacles  in  his  examination  of 
these  ruins.  He  found  the  ruins  to  a  great  extent  buried  in  soil  and 
debris^  and  covered  with  dense  and  almost  impenetrable  jungle.  He 
was  also  seriously  handicapped  by  the  shortness  of  his  stay,  by  an 
insufficiency  of  lalK)urers,  and  by  adverse  climatic  conditions;  yet  he 
was  able  to  sweep  away  many  of  the  myths,  romances,  and  theories 
which  had  always  surrounded  the  Bhodesian  remains.  But  to  Mr.  Bent 
belongs  the  credit  of  giving  to  this  problem  an  entirely  new  orientation. 
This  new  orientation  is  now  unreservedly  recognized  in  the  highest 
scientific  circles  of  Europe  as  practically  incontestable. 

The  recent  researches  have  yielded  additional  internal  evidences  in 
support  of  Mr.  Bent's  conclusions,  that  the  oldest  portions  of  the  Oreat 
Zimbabwe,  and  a  certain  number  of  the  ruined  structures  elsewhere, 
testify  to  Southern  Rhodesia  having  once  been  a  colony  of  the  anoient 
empire  of  Saba,  in  South  Arabia. 

The  Royal  Geographical  Society  was  primarily  responsible  for  the 
visit  of  Mr.  Bent  to  Rhodesia.  This  Society,  by  its  practical  assistance 
and  its  consistent  interest  in  our  ruins,  has  always  acted  in  loco  parentis 
to  researches  in  Rhodesia.  In  a  sense,  the  Rhodesian  monuments  may 
well  be  considered  as  one  of  the  specialities  of  the  Royal  Geographical 
Society.  All  South  Africans  will,  with  confidence,  continue  to  look  to 
the  Royal  Geographical  Society  for  further  manifestation  of  its  support 
and  interest  in  this  direction. 


•  Bead  at  the  Royal  Geogrraphical  8«Kjioty,  January  23,  1905. 
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Not  a  Bingle  one  of  the  hnndreds  of  ruins  in  Ehodesia  oan  be  said 
to  have  been  more  than  partially  explored.  Many  mins  of  major  im- 
portanoe,  some  rivalling  in  certain  respects  the  Great  Zimbabwe,  have 
never  been  seen  save  by  casual  travellers,  while  it  still  requires  more 
than  the  labour  of  a  lifetime  to  unearth  but  a  portion  of  the  Qreat 
Zimbabwe  area.  Dr.  Petrie  informs  me  that  his  difficulty  in  Egypt  is 
not  that  of  means,  but  of  obtaining  sites  to  explore.  In  Rhodesia  we 
have  the  sites,  but  do  not  possess  the  means.  Eesearoh  in  Ehodesia 
has  always  been  by  unassisted  individual  effort,  and  hence  it  has  been 
spasmodic  and  without  organized  system. 

Sir  William  Milton,  the  Administrator  of  Ehodesia,  has  shown  in  a 
practical  form  his  deep  interest  in  the  preservation  of  the  ruios  of 
Great  Zimbabwe.  He  is  entitled  to  your  warmest  thanks  for  taking 
timely  action  to  secure  their  preservation.  But  every  pioneer  bemoans 
the  preventable  dilapidation  at  many  of  the  most  important  ruins 
throughout  the  countrA\  Whole  lengths  of  high  walls  are  disappear- 
ing. These  prehistoric  buildings  can  never  be  replaced.  This  is  a 
matter  of  grave  concern  for  archadologists  everywhere,  and  one  that 
demands  prompt  attention. 

Since  Mr.  Bent  published  *  The  Euined  Cities  of  Mashonaland '  in 
1802,  decided  progress  has  been  made,  both  at  Great  Zimbabwe  and 
elsewhere,  in  the  investigation  of  our  ancient  monuments.  The 
last  three  years  have  witnessed  the  following  advance  in  these 
researches : — 

(1)  The  re-examination  of  Great  Zimbabwe,  including  the  unearth- 
ing of  floors,  passages,  drains,  and  walls,  with  a  detailed  description, 
accompanied  by  plans,  sections,  and  photographs,  of  all  architectural 
features,  methods  of  oonstruction  of  the  ruins  of  several  ages  in  this 
group,  thus  constituting  a  })ermanent  record  of  Zimbabwe  which  must 
prove  of  incalculable  value  in  the  discussion  of  these  ruins. 

(2)  The  re-examination,  in  the  light  of  discoveries  at  Zimbabwe,  of 
ruins  elsewhere  in  Ehodesia  which  had  previously  been  located  and 
described. 

(3)  The  discovery  and  examination  of  numerous  and  altogether  fresh 
ruins  of  both  major  and  minor  importance,  the  existence  of  which  was 
unsuspected,  the  reports  on  these  ruins  including  plans,  photographs, 
and  detailed  descriptions. 

(4)  My  recent  inspection,  on  behalf  of  Mr.  Ehodes'  trustees,  of  the 
ruins  of  the  Inyanga  area,  including  (a)  hill  terraces,  (h)  hill  forts, 
(c)  aqueducts,  and  (d)  so-called  "  slave-pits,"  the  reports  on  these  ruins 
and  on  the  relics  containing  plans  and  photographs. 

(5)  The  comparisons,  by  means  of  photographs  and  written  descrip- 
tions, of  the  ruins  of  Mount  Injakafura  district  with  those  at  Zimbabwe 
and  elsewhere  in  Ehodesia. 

(6)  The  plans  carefully  prepared  by  Mr.  Fianklin  White  of  certain 
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mioB  Id  Matabelelaad,  and  alao   bis  recent  rarvey  of  the  olliptioal 
temple  §inoe  the  explorations. 

(7)  The  iaapeoUon  and  reports  on  some  scores  of  stone-built  villages, 
and  stone  rampart  forts  on  hills,  of  the  Uakalanga  and  Barotse. 

(8)  The  suooessful  tracing  of  several  additional  chains  of  forts  in 
several  parts  of  the  oountry,  espeoiall;  in  the  Motelekwe  and  Sabi 
districts. 

(0)  The  Beoaring  of  the  exact  locations  within  numerous  mins  of 
some  two  hundred  relics  and  "  Ends,"  with  particulars  of  tbeir  aBSOciated 
articles,  their  locations  on  certain  Soora,  and  the  assooiatud  features  of 
ai'chiteclure  and  oonstruotion  of  the  buildings  in  whioh  the;  were  foimd, 


these  buildings  beingof  several  distinct  typea  of  arohiteotnre,  each  yield- 
ing distinct  olasses  of  relics,  both  buildings  and  relics  representing 
periods  extending  from  pre-historio  times  to  within,  in  some  instances, 
but  a  few  score  years  ago. 

(10)  The  accumulation  of  a  vast  fund  of  expert  opinion  as  to  the 
relative  ages  and  the  origins  of  the  relics  and  "finds,"  and  their 
parallels  and  identities  in  other  lands. 

But  wbile  these  and  other  internal  evidences  have  been  obtained 
from  the  actual  mins,  other  reeearches  have,  within  the  last  few  years, 
lieen  prosecuted  ie  various  quarters,  from  which  much  additional  light 
has  been,  and  may  yet  further  !«,  shed  on  the  origin  of  the  Bhodesion 
monuments.     Some  of  these  may  briefly  be  stated  as  follows  -.-^ 
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(1)  The  very  marked  advanoe  within  the  last  few  years  in  archsdo- 
logical  researches  in  Arabia  and  fhe  Near  East,  and  further  examination 
of  historical  records  concerning  the  peoples  who  are  now  believed  to  have 
been  responsible  for  the  oldest  type  of  building  in  Ehodesia.  It  is  now 
possible  to  speak  with  fuller  knowledge  and  greater  assurance  of  such 
matters,  which  before  were  largely  subjects  of  conjecture  only. 

(2)  These  remarks  apply  also  to  recent  researches  with  regard  to 
the  close  connection  existing  in  mediaeval  times  between  Arabia,  the 
Mozambique  coasts,  and  Ehodesia. 

(3)  The  recent  discoveries  by  M.  Grandidier  and  other  savants  of  the 
traces  of  the  influence  of  Sabseans,  Phoenicians,  and  Idumean  Jews  of  the 
Red  sea  on  the  Mozambique  coasts  and  Madagascar. 

(4)  A  fuller  knowledge  of  the  extent  and  methods  of  ancient  gold- 
mining  in  Rhodesia,  as  apart  from  gold-mining  in  these  regions  by 
medisBval  Arabs  and  Portuguese,  and  also  by  indigenous  people.  The 
confirmation  of  the  suggestions  made  by  the  late  Mr.  Telford  Edwards 
as  to  widely  distinct  mining  operations  at  totally  different  periods  and 
by  different  peoples. 

(5)  The  study  now  in  hand  of  such  of  the  trees  and  plants  found  in  the 
ancient  mines  and  ruins'  area  as  are.not  indigenous  to  Sonth-East  Afirioa. 

And  (6)  a  largely  increased  fund  of  information  as  to  the  history 
of  the  once  partially  civilized  Makalanga,  or  "  People  of  the  Sun  " — both 
of  Matabeleland  and  Mashonaland — from  the  earliest  mediaeval' times  to 
the  present  day,  and  the  preparation  by  Dr.  John  Helm  and  the  Rev. 
A.  A.  Louw  of  the  first  grammar  of  the  Chicaranga  language. 

It  will  thus  be  seen  that  within  the  last  few  years  arohsdological  and 
antiquarian  researches  in  Rhodesia  have  made  very  great  progress,  and 
the  results  so  obtained,  added  to  our  previous  knowledge,  enable  us  at 
last  to  pronounce  some  judgment  on  certain  of  the  distinct  types  of  ruins 
to  be  found  in  this  country. 

Variety  of  Buins. — It  may  be  taken  as  a  very  modest  estimate  that 
there  have  been  located  in  Rhodesia  no  less  than  three  hundred  distinct 
ruins  and  groups  of  ruins,  and  these,  or  such  of  them  as  were  first  dis- 
covered, were  classed  by  all  writers  as  '*  ancient,"  this  term  having  also 
been  applied  to  many  of  such  ruins  as  are  of  mediaeval  and  even  of 
later  times. 

Probably  it  would  be  more  correct  to  say  that  the  term  "  ancient,"  as 
relating  to  the  suggested  Sabasan  occupation  of  Rhodesia,  can  only  be 
applied  to  a  few  scores  of  the  three  hundred  of  Rhodesian  buildings, 
though  later  investigations  may  show  that  certain  other  ruins  are  also 
entitled  to  rank  under  the  title  of  **  ancient"  as  so  understood.  Of  this 
older  class  of  ruins,  the  oldest  portions  of  the  elliptical  temple  and  of 
the  Acropolis  ruins,  and  probably  certain  walls  in  the  Valley  of  Ruins, 
may  safely  be  considered  to  represent  the  most  ancient  form  of  archi- 
tecture extant  in  Rhodesia. 
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But  there  are  many  rains  abowiug  dietinot  forms  of  aroliiteotnre  and 
coDstniotion  hitherto  termed  "  anoient,"  and  onoe  ooosidered  to  be  such, 
which  can  now  be  shown  to  be  ancient  in  a  modified  sense  only — that  is, 
though  they  bear  evidenoe  of  some  antiquity,  the  manner  of  tbeir  oon-, 
stmction  and  the  nature  of  the  relioe  yielded  on  their  original  doors, 
point  to  a  period  much  later  than  any  Ssbeean  period. 

There  exists  a  further  type  or  olaas'  of  ruins  of  certain  well-defined 


style  of  architeoture  and  oonstruotion  which  give  evidence  of  erection 
at  a  still  later  date,  and  these  yield  no  relic  which,  in  the  opinion  of 
the  highest  expert  authorities,  can  dat«  back  beyond  the  thirteenth, 
fourteenth,  or  fifteenth  oenturiea  of  this  era.  To  these  two  latter 
classes,  T  believe  that  the  bulk  of  the  ruins  in  Bhodesia  belong. 

Again,  ruins  exist,  also  hitherto  styled  "  anoient,"  which  have  clearly 
been  the  work  of  some  comparatively  later  indigenous  people,  the  oon- 
stniotion  of  which  does  not  suggest  any  controlling  influence  of  a  foreign 
rooe.    These  appear  to  have  been  a  omde  reproduction  by  natives  of 
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the  older  and  mnch  superior  bnildings  in  the  oountry.  In  this  class  of 
poorer  oonstmction,  nothing  save  diatinotly  native  articles  are  to  be 
found.  Some  of  these  straotnres  are  doubtleflB  several  centuries  old, 
but  others  are  of  later  date. 

In  *  The  Ancient  Euins  of  Bhodesia '  the  authors  defined  two  prin- 
cipal classes  and  ages  of  ruins  to  be  found  in  Rhodesia,  and  these  were 
respecdvelj  called  First  and  Second  Period  buildings.  From  the 
descriptions  of  these  distinctive  styles  of  architecture  therein  set  forth, 
I  have,  after  three  years'  additional  exploration  work  in  several  types 
of  ruins,  nothing  or  hardly  anything  to  withdraw,  but,  on  the  other 
hand,  very  much  more  information  to  strengthen  the  argument,  which 
can  now  be  eariied  much  further,  even  beyond  the  reach  of  controversy. 

It  is  from  a  consideration  of  the  type  of  first  period  ruins  alone 
that  authorities  can  demonstrate  that  the  architecture  of  the  oldest 
ruins  was  not  evolved  and  did  not  originate  in  Rhodesia,  but  was 
directly  imported  from  the  Near  East. 

Evidences  of  Ancient  OivilizaUon. — ^It  can  fairly  be  asked,  What 
evidences  exist  of  ancient  civilization  and  arts  on  the  part  of  the 
builders  and  occupiers  of  the  ruins  of  the  earliest  period  ?  These  are 
not  far  to  seek.  Looking  at  the  Great  Zimbabwe,  we  find  tbem  to 
1)0  abundant.  There  is  overwhelming  proof  in  this  direction  in  the 
actual  walls,  in  the  relics  discovered  on  the  lowest  floors,  and  in  the 
'*  finds  "  of  gold  of  the  early  period,  and  in  the  character  of  a  religion 
which  constrained  the  ancients  to  devote  such  an  immense  amount  of 
patient  labour  and  such  marvellous  constructive  skill  in  the  plan, 
erection,  and  decoration  of  their  temple.  The  Zimbabwe  temple  is 
now  admitted  on  all  hands  to  be  the  finest  and  most  intact  example 
of  a  Nature-worshipping  shrine  known  to  the  world. 

The  mural  decoration  of  chevron  pattern,  the  monoliths,  and  also 
the  remains  of  small  towers  on  the  summit  of  the  east  wall  imme- 
diately over  the  pattern,  the  great  tower  of  conical  form,  the  platform, 
and  the  general  plan  of  the  structure,  all  point  unmistakably  to  some 
knowledge  of  geometry  and  astronomy  on  the  part  of  the  builders. 
The  application  of  these  sciences  for  Nature-worshipping  purposes  was 
common  to  the  ancient  Semitic  peoples,  whether  of  Babylonia — the 
cradle  of  the  zodiacal  science — Phoenicia,  Arabia,  and  elsewhere.  The 
astronomical  knowledge  of  the  Semitic  race  was  profound. 

But  whether  the  ancients  of  Zimbabwe  carried  out  the  principles 
of  these  sciences  to  their  ftill  extent  is  a  matter  which  for  the  present 
is  whjudice.  At  any  rate,  it  is  obvious  that  some  of  these  principles 
were  applied  at  Zimbabwe  and  at  some  other  ruins,  and  that  the 
ancients  by  these  means  marked  off  the  seasons  and  periods  of  the 
year,  and  so  ]>rovided  the  elements  of  a  calendar,  fixed  the  times  of 
agriculture,  and  marked  the  festivals  held  in  honour  of  natural 
powers.    Knowledge  of  even  the  elements  of  such  sciences  could  not 
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b«  otberwue  treated  than  as  pertaining  to  people  who  were  largely 
otvilized.  Whatever  the  degree  of  knowledge  of  tiiese  eoienoes  poflootood 
bj  the  arohiteota  of  Zimbabwe  and  other  rnins  may  have  been,  it  is 
qnite  a  moral  certainty  that  even  the  omder  methods  of  their  applica- 
tion were  imported  from  the  Near  East,  and  did  not  originate  in 
Sonlh-East  Afnoa. 

But  there  ia  not  lacking  authoritative  opinion  that  the  application 
of  BDoh  sciences  to  the  buildings  of  Zimbabwe  enabled  the  solar  and 
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astral  worshippers  to  observe  the  planets  and  stars,  but  most  probably 
those  of  the  northern  hemisphere.  The  right  ascension  of  the  sun,  the 
heliacal  rising  and  the  meridian  passages  of  stan  are  believed  to  have 
been  noted  at  Zimbabwe.  Solar  and  astral  worship  as  evidenced 
at  Zimbabwe  must  have  been  coeval  with  an  advanced  form  of 
oivilizBtion. 

The  older  walls  of  the  temple  to  no  less  extent  envisage  the  foct 
of  a  high  state  of  skill  In  architecture  on  the  part  of  the  builders. 
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One  has  but  to  glance  at  the  grandly  sweeping  and  massiye  walls  for 
oonvinoing  proof  on  this  point.  The  architeotaral  features  declare 
londly  the  skill  and  art  of  the  ancient  builders.  The  even  courses,  the 
carefally  selected  blocks,  the  beautifully  worked  out  batter  or  lean- 
back  faces  of  the  walls,  so  free  from  defects  of  construction,  the 
elaborate  system  of  drainage  contemplated  when  the  first  foundation 
stones  were  laid,  bespeak  an  art  which  baffles  and  amazes  all  practical 
builders  of  to-day.  Such  a  monument  of  architectural  and  constmctive 
skill  as  these  grey  walls  present  does  not  testify  of  an  uncivilized  race. 

But  the  ancient  builders  were  past  masters  in  the  science  of  military 
defence.  Traverses,  buttresses,  screen- walls,  intricate  entrances,  narrow 
and  labyrinthine  passages,  sunken  thoroughfares,  rampart  walls,  ban- 
quettes, parapets,  sentry  recesses,  and  all  other  devices  of  a  people 
thoroughly  conversant  with  military  engineering  and  defence,  are  the 
prevailing  features  of  all  first  period  buildings  throughout  the  country. 
These,  in  their  ingenuity,  massive  character,  and  persistent  repetition 
at  every  point  of  vantage,  astonish  the  best  experts  of  modem  military 
engineering  science.  The  ancient  builders  were  mfiitary  strategists  of 
the  highest  order.  Such  a  demonstration  in  this  direction  do  these 
stupendous  walls  afford  that  one's  mind  is  forced  to  the  only  possible 
conclusion  that  their  constructors  must  have  been  a  civilized  race. 

The  ancient  gold  found  so  plentifully  on  the  lowest  floors  afford 
similar  testimony  to  the  skill  of  these  ancients.  Gold  ornaments  of 
most  excellent  make,  and  so  pronounced  by  jewellers  at  Home,  could 
not  have  been  the  work  of  an  uncivilized  people.  Engravings  on  some 
of  the  ornaments,  so  minute  and  delicate  that  nineteen  out  of  twenty 
persons  examining  them  would  not  detect  the  presence  of  decoration, 
bespeak  artistic  skill  and  workmanship  of  highest  order.  Tacks  of 
gold  so  microscopic  in  size  that  without  the  aid  of  a  magnifying  glass 
it  is  often  impossible  to  say  which  is  the  point  and  which  the  head. 
Work  which,  one  would  suppose,  must  have  caused  the  ancient  gold- 
smith to  go  blind  at  an  early  age  is  inconsistent  with  the  idea  of  a  lack 
of  civilization.  Their  extensive  smelting  of  gold  and  the  employment 
of  fluxes,  now  analyzed,  might  also  be  cited  as  additional  evidence  to 
the  same  conclusion. 

The  carvings  of  beautifully  symmetrical  and  massive  soapstone  bowls 
and  their  decorations,  also  the  carved  soapstone  beams,  and  sim^ar 
articles,  tell  of  a  sculptor's  art  which  was  by  no  means  crude. 

But  one  turns  to  their  gold-miniug  operations  and  sees  written 
large  in  reefs  that  these  ancients  possessed  a  wonderful  knowledge  of 
mineralogy.  The  many  hundreds  of  ancient  gold-mines  scattered 
thickly  over  the  whole  country  lying  between  the  Zambezi  and  Lim- 
popo rivers  yield  evidences  of  the  ancients'  skill  in  metallurgy.  They 
picked  out  rich  shoots,  patches,  and  pockets  with  marvellous  cleverness. 
They  knew  the  assay  value  of  the  quartz  they  worked.     They  differen- 
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tUted  the  wortb  of  "  fbotwall "  or  "  banging  wall "  as  the  oaae  might 
be.  The  sinking  of  Bhafte,  the  driving  of  long  adits,  the  avoidance  of 
the  more  refractory  ores,  testify  to  their  skill  as  miners. 

Taking  all  these  evidences  into  oonsideration,  and  knowing  that 
these  ancients  eztraoted  some  seventy-five  millions  of  ponnds  sterling 
worth  of  gold — and  this  is  a  very  reasonable  estimate — it  is  impossible  to 
conceive  any  other  people  than  those  experiencing  the  advantages  of 
oivilization,  and  of  eiteasive  knowledge  of  mining  in  other  countries. 


PATTKBK  PABBAQE,  ACBOFOLIS/ 

to  have  oarricd  on  these  operations,  which  were  condaoted  on  sncli 
inconceivably  extensive  lines. 

The  argament  conld  be  developed  much  farther.  For  instance,  the 
arrangement  and  distribation  of  the  rnius  of  the  first  period  thronghont 
the  whole  oonntry,  whether  as  capital  centres,  or  in  districts,  or  in 
chains  protecting  routes  at  etrategio  points,  reveal  an  admirable 
system  of  organization  having  once  been  in  existence,  an  organization 
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by  some   superior  race  possessing  an  intelligence  which  is  simply 
marvellons. 

The  lecturer,  by  means  of  plans  and  sections  of  fonr  distinct  ruins, 
showed  the  methods  adopted  by  the  ancients  for  fixing  times  and 
seasons ;  and  later,  by  means  of  a  large  number  of  magnificent  photo- 
graphic views  thrown  on  the  screen^  conducted  the  audience  on  a  tour 
of  the  Great  Zimbabwe  ruins,  pointing  out  features  of  ancient  archi- 
tecture, and  explaining  many  matters  of  great  interest,  including  the 
numerous  prehistoric  relics  discovered  by  him  during  his  reoent  ex- 
plorations at  these  important  ruins. 


Before  the  paper,  tbe  President  said :  It  is  now  upwards  of  fifteen  years  ago 
since  our  lost  friend  Theodore  Bent  read  us  a  paper  on  the  interesting  subject 
which  will  occupy  us  this  evening.  I  have  great  pleasure  in  introducing  Mr.  Hall 
to  the  meeting,  who  has  devoted  many  years  to  these  researches,  and  will  give  us, 
I  am  sure^  a  most  interesting  account  of  them.  I  will  now  call  on  Mr.  Hall  to 
read  his  paper  on  *'  The  Great  Zimbabwe  and  other  Ancient  Rains  in  Rhodesia.*' 

After  the  paper,  the  President  ^id :  I  am  afndd  it  is  too  late  in  the  evening 
for  us  to  enter  into  a  discussion,  but  I  am  sure  it  has  been  a  great  satisfaction  to 
all  of  us  to  hear  from  Mr.  Hall  how  accurate  and  how  useful  have  been  the  labours 
of  our  old  friend  Theodore  Bent.  Of  course,  as  we  have  seen  and  heard  to-day, 
Mr.  Hall  has  doce  much  more,  having  heen  many  more  years  at  work,  and  1  think 
what  has  struck  me  most,  and  prohahly  has  struck  tjie  meeting,  is  how  history 
may  be  written  without  any  books.  By  a  careful  and  accomplished  investigator, 
like  Mr.  Hall,  we  are  informed  simply  hy  the  studies  of  these  ruins  how  in  most 
ancient  times  a  colony  from  Asia  established  itself  in  the  centre  of  Africa,  and 
how  a  gi-eat  oceanic  trade  was  continued  for  several  centuries.  We  have  been  able 
from  these  ruins  to  learn  the  method  of  building  of  these  colonists,  their  style  of  art 
and  of  ornamentation,  their  system  of  drainage,  their  system  of  constructing  aque- 
ducts, the  character  of  their  religious  rites,  and  even  the  age  in  which  they  were 
estahlished,  the  chronology,  and  the  fact  that  they  departed  suddenly — all  this  we 
learn,  not  from  any  books,  but  from  the  studies  of  ruins  by  an  able  man  like  Mr.  Hall. 
You  will  all  wish  to  pass  a  very  cordial  vote  of  thanks  to  him  for  the  way  in  which 
he  has  explained  to  us  the  history  and  the  story  of  these  ruins  by  his  illustrations 
and  by  his  very  lucid  account  of  them.  I  have  much  pleasure  in  proposing  a  hearty 
vote  of  thanks  to  Mr.  Hall  for  his  interesting  paper. 


EXPLORATION  OF  WESTERN  TIBET  AND  RUDOK.* 

Undertaken  by  Captain  Rawling  and  Lieut.  Hargreaves,  of  the 

Somerset  Light  Infantry,  in  1903, 

By  Captain  0.  G.  RAWLING. 

The  expedition  into  Western  Tibet,  undertaken  by  Lieut.  Hargreaves 

and  myself  during  the  summer  of  1903,  had  for  its  obief  object  the 

extension  of  Captain  Deasy's  survey  made  in  that  direction  in  1896. 

Every  assistance  was  given  us  by  Colonel  St.  G.  Gore,  Surveyor- 

f  Mapf  p.  480. 
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Oeneral  of  India,  inolnding  the  loan  of  all  neoessaiy  inatramento.  A 
aub-sunreyer,  Bam  Singh  by  name,  was  also  lent  to  the  expedition,  and 
proved  himself  a  clever  and  painstaking  draughtsman. 

Leh,  the  ohief  town  of  Ladak,  formed  the  base  from  which  the 
expedition  set  out,  and  here  the  caravan  men  were  engaged,  and  the 
ponies,  to  the  number  of  forty-ihree,  bought.  Over  sixty  yak  were 
hired  from  the  town  of  Tankse,  for  the  purpose  of  carrying  grain  for 
the  ponies.  The  expedition  consisted  of  Lieut.  Hargreaves  and  myself; 
Babu  Ram  Singh,  sab-surveyor ;  Abdal  Ehalik,  the  caravan  bashi  (a 
well-known  man  who  had  been  formerly  employed  by  Captains  Bower 
and  Deasy) ;  four  Kashmiris,  six  Argoons,  and  seven  Ladakis. 

On  June  3  the  expedition  left  Fhobiang,  the  most  easterly  inhabited 
spot  in  Kashmir  territory,  following  the  nsual  route  taken  by  former 
travellers,  over  the  Marsi-mik  La  into  the  Changchenmo  valley,  and  from 
there  over  the  Lanak  La  into  Tibet.  From  the  eastern  side  of  the  pass 
we  descended  into  ithe  Sumjiling  plain,  which  Captains  Bower,  Deasy, 
and  Wellby  had  also  traversed,  and  marched  along  it  in  an  easterly 
direction  to  the  large  fresh-water  lake  of  Arport  Tso.  This  part  of  the 
route  is  already  well  known. 

The  hired  yak,  being  slow  movers,  were  directed  to  follow  us  to  this 
lake,  and  here  Lieut.  Hargreaves  remained  some  days,  in  order  to  bring 
on  the  expected  grain. 

In  the  mean  time  I  set  out  in  a  south-easterly  direction  on  a  route 
lying  at  first  to  the  south,  and  then  to  the  norfh,  of  that  taken  by 
Captain  Bower  in  1890.  I  then  turned  due  north,  and  struck  into 
Captain  Deasy's  track  at  Antelope  plain,  the  furthest  point  east  reached 
by  him.  Here  Lieut.  Hargreaves  and  I  had  curranged  to  meet,  but  on 
the  second  day  after  reaching  the  place,  messengers  arrived  from  him 
with  the  information  that  twenty  out  of  twenty-five  of  his  ponies  had 
been  killed  by  a  blizzard,  which  had  raged  for  four  days.  They  also 
stated  that  he  had  attempted  to  reach  onr  pre-arranged  meeting-plaoe, 
but  that  at  Yeshil  Kul  the  five  remaining  animals  had  broken  down, 
and  that  he  was  now  encamped  at  that  lake,  unable  to  move  backwards 
or  forwards. 

Oq  hearing  this  news  I  hastened  to  join  him,  travelling  by  the  route 
which  Deasy  had  followed,  and  found  him  encamped  on  the  shores  of 
this  lake.  The  reason  for  his  being  left  in  this  plight  proved  to  be 
that  the  hired  yak -drivers,  whom  we  had  trusted  to  follow  us,  had 
thrown  away  their  loads  of  grain,  and  had  deserted  with  their  yak,  not 
one  having  arrived  at  Arport  Tso  as  agreed  upon. 

Previous  to  this  meeting,  however,  my  party  had  explored  a  district 
unknown  to  the  European.  After  moving  south  for  4  miles  along  the 
western  shore  of  Arport  Tso,  the  road  led  up  a  narrow  arm  of  the  plain 
into  the  heart  of  the  Arport  Tso  mountains.  These  monntains  are 
conspicuous  by  reason  of  the  contrast  of  colour;  they  resemble  piles 
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of  ooal-blaok  atones,  and  are  oovered  by  a  field  of  snow,  from  whioh 
glaciers  ponr  down  each  valley,  the  eontrast  being  very  oonspioiionfi 
and  piotnresque. 

A  moderately  easy  gradient  leads  up  to  the  Lungnak  La,  18,650 
feet.  On  the  summit  of  this  pass,  extending  for  a  distance  of  3  miles, 
is  a  level  stretoh,  the  soil  of  whioh  is  composed  of  partly  disintegrated 
granite,  and  infiltrated  with  water.  The  descent  on  the  far  side  is 
easy,  and  leads  into  an  immense  plain  lying  north  and  sonth«  Grossing 
this  plain  from  west  to  east,  one  short  maroh  farther  on,  the  road  turns 
south  to  the  shores  of  Shemen  Tso.  This  lake,  which  is  over  100 
square  miles  in  extent,  is  bitterly  salt,  and  in  shape  very  irregular, 
with  numerous  rocky  promontories  running  into  it  from  east  and  west. 
At  some  former  date  it  evidently  occupied  a  much  greater  area.  The 
shores  slope  gradually,  and  are  covered  with  grass.  The  northern 
shores  and  neighbouring  valleys  are  frequented  by  enormous  numbers 
of  wild  yak,  antelope,  gazelle,  and  kiang.  To  the  east  and  sonth  the 
hills  are  of  a  light  colour  and  barren,  while  to  the  north  and  west  they 
are  dark  and  fertile.  But  one  stream  runs  into  the  lake,  and  that  from 
the  east.  About  half  a  mile  from  the  shores  of  the  lake^  at  a  spot  where 
the  camp  was  pitched,  an  area  of  about  5  acres  in  extent  was  covered 
with  ice,  over  which  lay  a  thick  layer  of  loam,  upon  which  grass  grew 
luxuriantly.  At  various  spots  on  the  surface  the  ice  ]&ad  melted  1o  a 
certain  depth,  forming  holef,  some  of  which  were  full  of  fresh  water. 
In  the  others,  which  were  dry,  wolves  had  taken  up  their  abode,  and 
had  lain  in  wait  for  antelope  coming  to  feed  or  drink,  as  was  evidenced 
from  the  fact  that  in  and  around  these  lairs  the  remains  of  dead  wolves 
and  of  their  victims  lay  in  large  quantities. 

Our  road  had  brought  us  out  at  the  north  end  of  the  lake,  from 
which  point  the  caravan  struck  east  across  a  ridge  of  mountains  into  a 
plain,  to  which  was  given  the  name  of  Kiang  plain,  on  account  of  the 
immense  herds  of  these  animals  to  be  found  there.  To  the  north  and 
east  of  the  plain  lie  the  Largot  Kangri  and  Aru  Tso  ranges.  Of  these 
two  magnificent  ranges  of  snow-clad  mountains,  the  Largot  Kangri 
runs  roughly  east  and  west ;  and  from  the  east  end  of  that  range  the 
Aru  Tso  mountains  run  south. 

Our  road  took  us  into  the  angle  between  the  two,  where,  on  one  of 
the  lower  spurs,  we  encountered  a  family  of  Tibetan  nomads.  These 
people  were  here  for  the  purpose  of  hunting,  and  obtained  their  living 
by  drying  the  flesh  of  the  animals  slain  and  selling  it  in  the  villages 
to  the  south.  After  spending  a  night  in  their  neighbourhood,  we,  the 
next  morning,  marched  north-east,  and,  crossing  a  snow-clad  ridge, 
entered  the  upper  end  of  a  narrow  valley,  down  whioh  ran  a  small 
mountain  stream.  As  we  travelled  down  the  valley  the  rivulet  grew 
rapidly  into  a  rushing  torrent ;  the  rocky  mountain  closed  in  on  either 
hand;   marching  became  more  and  more  difficult,  until  late  in  the 
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afternoon  we  reaohed  the  brink  of  a  waterfall  15  feet  higb,  that  barred 
all  fiirther  progress.  On  either  hand  rose  enormous  preoipioes,  and  it 
became  evident  that  it  would  be  necessary  to  retrace  our  steps  for  a 
considerable  distance  before  a  way  of  escape  could  be  found.  The 
caravan  had  hardly  covered  one  mile  on  the  return  journey  before 
darkness  came  on,  and  the  camp  was  pitched  in  a  narrow  barren  ravine 
on  the  right  bank  of  the  stream.  On  the  very  brink  of  the  waterfall 
which  had  barred  our  progress,  above  what  appeared  to  be  the  highest 
limit  of  the  rise  of  the  stream,  were  found  the  bones  of  two  ponies,  and 
at  the  foot  of  the  waterfall  were  lying  the  skeletons  of  two  others. 
The  surprising  thing  about  these  skeletons  was  that  each  of  them  still 
had  on  its  hoofs  shoes  of  a  pattern  common  in  India,  but  quite  distinct 
from  the  type  used  in  Tibet.  No  remains  of  harness  or  equipment  could 
be  seen,  and  how  these  animals  came  here  is  still  an  unsolved  problem. 
A  fresh  attempt  was  made  at  daybreak  to  escape  from  the  trap  we  had 
walked  into.  The  caravan  continued  up  the  nullah  where  we  had 
camped  for  the  night,  and  entered  a  promising  valley  with  a  considerable 
stream  running  in  the  required  direction.  The  spirits  of  all  rose  at  the 
prospect  of  once  more  reaching  the  open  plain.  One  mile  further  on 
we  entered  a  gorge  similar  to  the  one  which  had  barred  our  route  the 
previous  day.  The  route,  half  an  hour's  weary  travel,  was  found  to  be 
absolutely  impossible  for  man  or  beast.  Great  ridges  of  limestone  lying 
at  an  angle  of  45°  rose  on  either  hand,  while  the  bed  of  the  stream  was 
filled  with  immense  boulders  of  concrete.  The  track  of  a  wild  yak  was 
observed,  skirting  along  the  mountain-side,  and,  though  hazardous,  we 
determined  to  make  every  endeavour  to  follow  this  path  and  to  avoid 
any  more  detours. 

Half  an  hour's  severe  struggle,  and  the  ponies  reached  a  narrow 
ledge  of  shale.  The  path  was  all  but  impracticable,  Ipng  as  it  did  in 
and  out  of  ravines,  round  precipices,  up  and  down  slippery  slopes  of 
rock,  and  over  great  boulders.  However,  caught  like  rats  in  a  trap,  we 
were  ready  to  welcome  any  chance  of  escape.  Loads  were  removed 
dozens  of  times,  ponies  were  pushed  and  pulled  up  places  nothing  would 
have  tempted  them  to  try  by  themselves,  and  the  baggage  was  carried 
on  the  backs  of  the  willing  drivers.  Fortune  favoured  us,  for  though 
many  animals  fell,  but  one  was  lost. 

At  six  in  the  evening  the  tired  men  and  animals  reached  the  plain 
of  Memar  Cbaka,  the  march  of  3  miles  having  taken  twelve  hours  to 
accomplish.  Snow  had  fallen  daily  since  we  had  left  Arport  Tso,  and 
this  had  added  much  to  the  difficulty  of  crossing  the  range. 

Memar  Ghaka,  the  bitterly  salt  lake  which  we  had  now  reached, 
has  an  area  of  about  50  square  miles.  The  plain  all  around  has  a  width 
of  about  5  miles,  the  soil  being  rich  and  fruitful.  Signs  were  plainly 
visible  of  the  lake  having  been  at  some  remote  period  about  80  feet 
higher  than  its  present  level.   But  few  animals  and  birds  were  to  be  seen. 
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The  country  to  the  east  changed  considerably  in  character  as  com- 
pared with  that  which  we  had  jost  left  behind  us,  for  now  low  rolling 
hilLs  took  the  place  of  the  former  ragged  precipitous  ranges. 

Entering  these  hills,  we  met  more  nomads,  who  called  their  valley 
by  the  name  of  Pallo  Letok,  and  who  said  that  they  were  the  first 
arrivals  of  the  year  from  Lhasa,  and  had  come  for  the  purpose  of 
digging  for  gold.  Many  men,  they  declared,  were  already  at  work  in 
the  neighbouring  nullahs.  The  valley  in  which  these  people  were 
found  was  filled  from  end  to  end  with  old  diggings,  most  of  which, 
however,  were  carried  to  a  depth  of  only  a  few  feet.  It  was  evident 
that  the  spot  was  rich  in  the  precious  mineral,  but  no  information  as 
to  the  amount  of  gold  to  be  found  could  be  obtained  from  our  Tibetan 
friends. 

Beyond  this  undulating  range  of  hills  lay  a  lake  entirely  frozen 
over,  and  having  an  area  of  nearly  20  square  miles.  As  the  nomads 
appeared  ignorant  as  to  its  existence,  it  was  named  after  the  late 
Surveyor-General  of  India  and  called  Grore  Tso.  Bound  its  shores,  piled 
into  great  ridges,  lay  a  snow-white  mass  of  carbonate  of  soda  and 
sulphate  of  magnesia.  The  outline  of  the  lake  was  regular,  and  the 
shores  flat,  no  vegetation  growing  within  half  a  mile  of  the  water. 
On  these  shores,  otherwise  destitute  of  game,  I  shot  a  splendid  antelope 
with  27^-inch  horns.  Leaving  the  lake  behind  and  continuing  to  travel 
to  the  east,  we  found  that  though  grass  was  plentiful,  yet  that  game 
remained  scarce. 

One  march  further  on  another  salt  lake  similar  in  size  to  Gore  Tso 
was  seen,  and  then  we  arrived  at  an  unoccupied  goldfield,  the  entire 
valley  for  miles  being  a  mass  of  pits  and  piles  of  rubbish.  In  all 
probability  this  field  had  been  worked  during  the  previous  year,  for  the 
water  runs  and  dams  were  clear  and  sharp.  From  this  goldfield  we 
entered  an  immense  plain,  along  the  skirts  of  which  the  caravan 
travelled.  Deasy  group  lay  directly  to  our  north,  a  mighty  mass  of 
rock  and  snow  rising  to  a  height  of  well  over  21,000  feet.  The  passage 
of  this  range  was  one  of  great  toil  and  privation,  two  ponies  succumbing 
on  the  road.  The  crossing  took  two  days,  Antelope  plain  being  reached 
on  July  9. 

During  the  march  it  was  found  necessary  to  climb  a  peak  of  Deasy 
group  20,000  feet  in  height,  in  order  to  find  a  practicable  road.  From 
the  summit  a  glorious  panorama  was  visible.  To  the  north,  distant 
about  60  miles  and  stretching  to  the  east  as  far  as  the  eye  could  see,  lay 
the  mighty  Kwen  Luns,  an  endless  range  of  snow.  At  a  distance  of 
perhaps  150  miles  rose  a  snow  mountain  of  regular  outline,  overtopping 
the  remainder  by  thousands  of  feet.  This  great  peak  we  were  unfortu- 
nately unable  to  fix,  as  it  was  never  seen  again.  To  the  east  and  north- 
east appeared  an  endless  barren  plain,  while  to  the  south-east  and  south 
rose  ridge  beyond  ridge  of  rugged  ranges  with  open  plains  between. 
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To  the  west  and  cloee  at  hand  lay  a  glittering  snowfield — ^tmly  a 
glorions  scene. 

The  day  after  reaching  Antelope  plain,  search  parties  were  sent  out 
to  find  Hargreaves*  camp,  with  the  result  that  two  of  his  men  were 
enconntered.  On  hearing  the  bad  news  about  the  straits  into  which 
Hargreaves'  party  had  fallen,  an  immediate  return  to  render  him  assist- 
ance was  decided  npon«  The  road  followed  when  rejoining  this  party 
was  that  taken  by  Captain  Deasy  in  1897,  and  as  this  route  is  known, 
nothing  need  be  said  about  it,  except  that  it  passes  through  an  arid  salt 
and  barren  country. 

Hargreaves,  his  party,  and  the  remnants  of  his  caravan  were  found 
and  brought  to  a  camp,  where,  in  1900,  Captain  Deasy,  being  unable  to 
proceed  on  his  intended  journey  across  Tibet,  had  buried  many  pony- 
loads  of  stores.  Two  of  our  men,  sub-surveyor  Bam  Singh  and  Soonam 
Tsering,  had  been  members  of  his  expedition,  and  knew  the  exact 
position  of  the  hidden  treasure,  for  such  it  was  in  the  circumstances. 
This  was  now  dug  up,  and  was  found  on  the  whole  to  be  in  excellent 
condition.  The  waterproof  sheeting  with  which  the  stores  were  covered 
had  deteriorated,  and  water  had  recently  soaked  through  it,  partially 
ruining  the  Indian  com;  nevertheless,  much  valuable  grain  in  good 
condition  was  dug  up,  and  on  this  the  famished  ponies  were  at  once  fed. 
Other  valuable  goods  were  also  found,  such  as  pony-shoes,  rice,  spices, 
and  flour. 

At  this  camp,  which  was  in  a  sheltered  ravine  a  few  miles  to  the 
east  of  Yeshil  Eul,  we  halted  for  ten  days.  During  this  period  ten  of 
the  stronger  ponies  had  been  sent  back  to  .bring  on  the  stores  left 
behind  by  Hargreaves,  while  Ram  Singh  made  a  journey  into  the 
Ewen  Lun  mountains  and  along  their  southern  slopes. 

While  waiting  at  this  camp  the  countiy  round  about  was  well 
explored.  Game  was  scarce,  but  sufficient  antelope  were  found  for  the 
requirements  of  the  camp.  Borax  was  found  in  large  quantities  close  to 
the  tents.  The  surrounding  country  was  impregnated  with  carbonate 
of  soda  and  salt  to  such  an  extent  that  some  of  the  streams  were 
undrinkable.  All  of  us  suffered  considerably  from  drinking  the  water 
which  flowed  past  the  camp,  and  it  was  not  until  a  well  had  been  sunk 
and  fair  water  obtained  that  the  ill  effects  left  us. 

On  July  24  the  ponies  returned  laden  with  stores ;  quite  half  of 
these  goods  we  were  unable  to  take  on  with  us,  valuable  as  they  were, 
and  so  they  were  buried  with  Deasy's  remaining  stores  in  the  old  hiding- 
place.  In  this  hole,  and  well  covered  in  now,  lie  peven  yalldan  of  tinned 
food,  besides  maunds  of  flour,  rice,  etc.  I  shall  be  very  pleased  to 
give  au  exact  description  of  the  place  to  any  one  who  may  be  desirous 
of  visiting  this  region  at  a  later  date. 

On  July  26  the  whole  caravan,  with  the  exception  of  Bam  Singh 
and  his  party,  arrived  at  the  standing  camp  on  Antelope  plain,  which 
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was  foTind  juat  as  it  had  been  left.  Here  it  beoame  neoeBsaiy  to  bury 
more  stores,  for  tents  and  instmments  bad  to  be  oarried  on,  and  at  this 
point  Bam  Singb  rejoined  ns,  having  done  excellent  work  in  the  Ewen 
Luns.  For  the  first  few  days  after  leaving  us  he  had  found  water  and 
grass  in  goodly  quantities,  but  the  face  of  the  oountry  gradually  ohanged, 
until  at  last  he  was  foroed  to  return  to  us,  as  the  ponies  were  unable  to 
obtain  any  nourishment  on  the  stony  hillsides. 

The  weather  had  of  late  been  very  hot,  on  one  day  the  thermometer 
having  registered  70°  Fahr.  in  the  sbade.  Thunderstorms  rolled  across 
the  plains  daily,  either  rolling  up  from  the  west  or  forming  on  Deasy 
group,  and  generally  accompanied  with  snow. 

Fortune  now  smiled  on  our  efforts  to  penetrate  into  the  unknown 
regions  to  the  east,  for  that  which  most  affected  us,  namely,  grass,  sprang 
up  like  magic.  Three  varieties  of  grass  only  did  we  find.  The  coarsest 
had  a  sharp  point  to  each  blade,  and  contained  comparatively  little 
nourishment,  while  the  finest  was  found  growing  usually  in  rings 
round  the  old  root,  and  extremely  rich  in  nutriment.  The  ponies, 
as  a  result  of  this  good  feeding,  quickly  improved  in  condition,  no 
others  dying  during  the  next  six  weeks.  This  was  fortunate,  for  their 
numbers  were  now  reduced  to  twenty-four. 

With  every  man  and  animal  laden  to  the  utmost,  we  left  Antelope 
plain  on  July  27.  When  first  sighting  Antelope  plain  on  July  9,  not 
an  antelope  was  then  in  sight.  On  July  27  small  herds  of  from  ten  to 
twenty  were  seen  tearing  across  the  plain,  coming  from  the  north-east, 
though  never  more  than  one  hundred  were  visible  at  one  time.  We 
naturally  thought  Captain  Deasy  must  have  exaggerated  when  he  said 
that  he  had  seen  them  in  their  thousands.  However,  one  march  further 
on,  on  climbing  a  ridge  to  the  north  of  the  camp,  a  marvellous  spectacle 
met  our  view.  As  far  as  the  eye  could  reach  to  the  north  and  east,  and 
up  to  our  very  feet,  were  tens  of  thousands  of  doe  antelope  and  their 
young.  All  had  their  heads  turned  towards  the  north-west,  and  the 
animals  were  steadily  trekking  in  that  direction.  The  glasses-  only 
revealed  fresh  numbers  arriving  on  the  distant  horizon.  Many  young 
ones  of  only  a  few  days  old  were  resting,  but  they  were  not  allowed  to 
do  so  for  long,  for  their  mothers  continually  urged  them  on.  They 
moved  either  at  a  hurried  walk  or  gallop.  Where  had  they  all  come 
from,  and  where  were  they  going  to  ?  Probably  from  some  safe  and  now 
barren  breeding-ground  to  pastures  new  in  the  west,  where  the  young 
grass  was  growing  rapidly.     It  was  a  beautiful  sight. 

Five  marches  to  the  east  triangulation  was  commenced  in  fall  view 
of  Deasy  group  and  of  the  well-known  peaks  of  the  Kwen  Luns.  A 
good  base  of  1100  feet  was  measured,  and  from  this  one  base  the  whole 
of  the  triangulation  was  done. 

We  were  now  camped  on  a  great  rolling  grassy  plain,  but  vegetation 
oeased  5  miles  to  the  north  of  the  camp.     A  rooky  ridge  running  east 
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and  west  lay  to  the  south  of  ns,  the  Kwen  Lons  to  the  north,  and 
Deasy  group  to  the  west.  From  this  last  group  of  mountains  thunder- 
storms rolled  up  in  rapid  succession.  These  storms  were  accompanied 
by  hail  and  snow  and  terrible  squalls  of  wind,  which  at  times  swept 
us  from  our  feet  and  lowered  the  tents  to  the  ground.  Theodolite 
work  was  carried  on  with  the  greatest  difficulty ;  but  after  a  four  days' 
halt  the  caravan  again  moved  on. 

On  August  6  we  reached  the  shores  of  Lake  Mark  ham  (named  after 
our  President),  the  first  view  of  which  I  had  obtained  on  July  9  from 
Deasy  group.  Lying  roughly  north-east  and  south-west,  Lake  Mark- 
ham  has  a  length  of  about  17  miles,  a  width  of  from  4  to  5  miles,  and 
an  area  of  70  square  miles.  It  is  regular  in  shape,  and  is  bounded 
on  the  north  by  low  rolling  hills,  and  on  the  south  by  a  rugged  ridge. 
Its  shores  are  composed  of  sand  and  shingle,  and  its  banks  shelve  slowly. 
On  its  waters  and  along  its  shores  breed  in  large  numbers  the  Brahmini 
duck.  No  fish  or  shrimps  were  seen.  A  river  with  a  strong  current 
runs  by  many  channels  into  the  lake  from  the  west.  The  water  of  the 
lake  at  its  western  end  is  fresh,  but  as  one  travels  towards  the  east  the 
water  becomes  more  and  more  impregnated  with  salt,  until  at  its 
eastern  end  it  becomes  undrinkable.  At  the  time  of  our  visiting  Lake 
Markham  there  was  no  overflow,  the  surplus  water  being  apparently 
absorbed  by  the  soil,  or  lost  by  evaporation.  There  is,  however,  a 
narrow  channel  at  the  eastern  extremity,  which  at  this  date  was  very 
dry,  but  which  bore  evidence  that  at  some  season  of  the  year  the  water 
escapes  by  this  channel  and  drains  into  the  low-lying  ground  to  the 
north,  which  is  white  with  salt. 

Leaving  Lake  Markham  behind  and  travelling  due  east,  we  passed  over 
the  northern  end  of  a  rocky  range  running  north  and  south.  This  range 
was  ended  by  a  fine  mountain,  from  the  summit  of  which  triangulation 
work  was  carried  out,  a  splendid  view  of  the  whole  country  around  being 
obtained.  Though  the  weather  continued  stormy,  and  many  peaks  were 
hidden  by  banks  of  clouds,  yet  most  of  the  Ewen  Luans  could  be  clearly 
seen,  still  covered  by  a  field  of  snow,  and  giving  origin  to  numerous 
glaciers,  which  filled  up  and  occupied  the  gaps  between  the  more  pre- 
cipitous hills.  The  country  to  the  north  and  east  appeared  a  barren 
waste.  To  the  east  the  desert  plain  stretched  for  60  miles,  only  broken 
by  scattered  salt  lakes  and  pans,  and  by  rocky  knolls  and  pinnacles 
rising  abruptly  here  and  there.  Beyond  this  again  rose  low-lying  ranges 
and  rolling  hills.  All  around  appeared  dead ;  no  fresh  water,  no  vege- 
tation, and  no  animal  life — a  veritable  Dante's  Inferno.  As  the  country 
could  be  BO  clearly  seen  and  easily  mapped,  it  only  seemed  waste  of 
valuable  time  to  continue  our  march  eastward,  so  our  direction  was 
altered  to  the  south. 

The  ranges  here  ran  north  and  south,  the  valleys  between  being  fall 
of  low  undulating  grass-covered  hills.     The  mountains  are  composed 
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of  limestone,  which  was  much  disintegrated.  In  the  valleys  deserted 
gold-diggings  were  continually  seen.  None  of  these  were  occupied  at 
this  time,  but  several  showed  by  their  fresh-water  dams  that  they  had 
been  worked  quite  recently.  Wooden  bowls  for  washing  gold,  bits  of 
cloth,  etc.,  were  also  found  on  the  deserted  camping-grounds. 

As  we  moved  south  the  altitude  lessened,  the  country  improved  in 
character,  and  game  again  became  more  plentiful  and  of  greater  variety. 
Yak,  antelope,  hares,  wolves,  marmots,  ramchickor,  and  sand-grouse 
were  seen  daily.  This  change  was  partly  accounted  for  by  the  marked 
increase  in  the  number  of  small  streams  running  from  all  the  mountain- 
sides. These  streams  were  not  only  appreciated  by  the  wild  animals, 
but  were  also  welcomed  by  us,  for  during  the  last  three  weeks  it  had 
been  necessary  for  us  to  dig  daily  for  our  water  in  the  beds  of  the 
ravines.  Generally  speaking,  we  were  successful  in  obtaining  water 
within  a  few  feet  of  the  surface ;  at  other  times,  however,  only  a  muddy 
trickle  would  appear  after  an  hour's  steady  work ;  while  again,  though 
never  for  more  than  two  days  in  succession,  our  efforts  were  all  in  vain, 
and  man  and  beast  slept  waterless. 

On  August  20  the  direction  was  again  changed,  this  time  towards 
the  south-west,  the  caravan  following  the  line  of  least  resistance.  The 
country  to  the  south-east  consisted  of  great  salt  plains  and  jagged 
ranges.  In  the  centre  of  these  plains  lay  salt  lakes,  all  of  which  had 
the  appearance  of  rapid  diminution  in  size.  In  some  places,  in  fact, 
only  salt  pans  remained.  The  low-lying  land  for  several  miles  round 
the  lakes  was  void  of  vegetation,  but  on  the  highlands  grass  grew 
luxuriantly  and  game  was  plentiful. 

Three  marches  further  on  the  caravan  arrived  on  the  shores  of 
Huping  Tso,  a  fine  sheet  of  fresh  water  almost  divided  into  two  by 
a  rocky  peninsula.  The  shore  on  three  sides  was  flat  and  boggy, 
while  to  the  south  it  was  bounded  by  a  rocky  range,  down  whose  pre- 
cipitous sides  many  small  streams  added  their  quota  to  the  volume  of 
water.  The  lake,  however,  was  mainly  fed  from  the  distant  mountains 
to  the  north,  upon  whose  summits  snow  still  lay.  The  water  was 
absolutely  fresh ;  nevertheless,  no  wildfowl  were  to  be  seen.  In  the 
lake  weeds  and  shrimps  abounded,  but  we  were  unable  to  see  any 
signs  of  fish.  A  broad  and  sluggish  river,  flowing  from  the  western  end, 
carried  off  the  superfluous  water,  which  finally  drained  into  the  low 
ground  and  salt  lakes  to  the  south. 

Two  marches  beyond  Huping  Tso,  within  sight  of  the  fixed  peaks  of 
the  Aru  Tso  mountains,  triangulation  was  brought  to  a  close.  At 
every  mountain-top  from  which  theodolite  work  had  been  carried 
out  a  large  cairn  of  stones  was  erected,  and  this,  without  doubt, 
conduced  largely  to  the  accuracy  of  the  survey.  From  this  point 
onwards  fixed  peaks  were  always  in  sight,  in  consequence  of  which 
plane-table  work  was  continued  uninterruptedly,  until  the  village  of 
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Noh,  on  the  Tso  me  Gualari,  was  reached.  During  the  month  of  Sep- 
tember the  sky  remained  free  from  clouds,  and  the  annoying  wind 
ceased  to  blow.  In  consequence  of  this,  and  as  there  was  now  no 
necessity  for  ascending  the  highest  peaks,  the  length  of  the  marches 
was  increased.  The  direction  of  our  route  was  still  west.  Before 
reaching  the  lake  of  Aru  Tso,  the  caravan  passed  many  salt  ponds,  and 
finally  one  small  but  bitterly  salt  lake.  This  lake  formed  the  last 
vestige  of  what  in  olden  times  was  a  vast  sheet  of  water,  and  it  had 
without  doubt  been  connected  with  Memar  Chaka  and  Aru  Tso.  The 
old  shores  could  be  distinctly  seen  high  up  the  mountain-sides.  This 
lake  must  formerly  have  had  an  extent  of  over  70  square  miles.  A 
strong  fresh-water  stream  runs  into  this  salt  pond  from  the  south-west. 
On  the  banks  of  this  stream  the  grass  grew  luxuriantly,  and  amid  this 
moved  great  herds  of  antelope  and  gazelle. 

Aru  Tso  was  reached  on  August  29.  On  the  shores  of  the  lake  the 
caravan  halted,  and  here  a  most  interesting  and  also  important  fact  was 
noticed — the  waters  were  fresh.  Captain  Bower  visited  this  lake  in 
1890,  camped  upon  and  moved  along  its  shores,  and  writes,  "  Like  most 
Tibetan  lakes,  it  is,  of  course,  salt.''  Captain  Deasy  reached  Aru  Tso  in 
1896,  and  his  report  on  the  water  was  that  it  was  drinkable — a  term 
which,  when  used  in  reference  to  Tibetan  travel,  means  that  the  waters 
are  decidedly  saline  or  foul.  And  now  on  our  journey  in  1903,  at 
the  end  of  August,  the  water  was  found  to  be  fresh,  absolutely  fresh, 
without  the  slightest  trace  of  salt  or  disagreeable  mineral  in  it.  This 
is  certainly  worth  recording,  if  only  for  the  reason  that,  as  this  change 
has  been  shown  to  take  place  in  one  great  lake  of  the  Tibetan  plateau, 
it  is  quite  possible  that  at  certain  sesusons  or  periods  other  lakes  may 
become  altered  in  character.  It  is  to  be  hoped  that  in  course  of  time 
Aru  Tso  will  again  be  visited,  and  its  water  carefully  tested. 

The  caravan  passed  round  the  southern  end  of  Aru  Tso,  crossing 
an  almost  endless  number  of  streams,  all  fordable,  but  treacherous  on 
account  of  the  quicksands.  In  the  plain  to  the  south  and  on  the  slopes 
of  the  hills,  game  was  seen  in  great  variety  and  numbers.  Female 
and  young  Ovis  ammon,  bushel,  antelope,  gazelle,  and  yak  were  seen 
everywhere;  the  place  is  a  veritable  sportsman's  paradise.  The  Aru 
Tso  mountains  run  north  and  south  for  many  miles,  the  western 
shores  of  the  lake  lying  close  to  the  foot  of  the  range.  These  moun- 
tains are  rugged  and  precipitous,  and  their  summits  are  clothed  in 
perpetual  snow.  The  range  would  be  impassable  were  it  not  for  two 
cuttings  opposite  the  southern  shore  of  Aru  Tso,  where  two  streams 
have  cut  their  way  froni  the  west  right  through  the  range.  The 
passage  through  these  openings  is  easy,  as  the  beds  of  the  streams  are 
almost  on  a  level  with  the  waters  of  the  lake.  On  debouching  from 
these  ravines,  both  of  which  were  traversed,  we  met  a  family  of  nomads 
living  as  usual  in  coarse  cloth  yak-hair  tents.     With  them  were  a  herd 
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of  about  1500  sheep  and  goats,  and  a  few  yak.  From  these  people  we 
hired  a  few  of  the  latter  to  assist  our  ponies ;  but  no  supplies  of  food 
oould  be  obtained,  for,  exoept  animals,  they  had  no  visible  food  with 
them ;  in  fact,  their  first  request  to  us  was  to  know  if  we  had  any  suttoo 
to  give  them.  The  elder  of  the  two  men  aocompanied  us  as  guide  and 
yak-driver. 

Eeinforced  by  this  welcome  addition  of  transport,  the  oaravau 
travelled  through  an  open  undulating  valley,  teeming  with  wild  yak. 

On  the  third  day  we  unexpectedly  came  upon  and  halted  dose  to 
an  old  Tibetan,  who  was,  together  with  his  son  or  grandson,  living 
beneath  an  overhanging  rock.  These  two  proved  a  curious  couple,  for 
the  old  man  must  have  been  between  sixty  and  seventy,  and  the  child 
about  five.  They  were  not  at  all  concerned  at  our  sudden  appearance, 
and,  after  salaaming,  continued  cooking  their  meal  without  more  ado. 
Their  repast  consisted  of  wild  ass  flesh,  upon  which,  together  with  tea, 
they  declared  they  had  been  living  for  the  last  six  weeks,  during  which 
time  they  had  been  digging  for  gold.  A  pile  of  earth  lay  some  little 
way  up  the  river  awaiting,  for  the  process  of  washing  the  arrival  of  the 
remaining  members  of  the  family.  The  child  deserves  notice  if  only 
for  the  Spartan  manner  of  living.  Though  only  five  years  of  age,  flesh 
formed  his  only  article  of  diet.  He  was  clothed  in  a  short  cotton  shirt, 
which  only  descended  to  his  thighs.  Though  the  thermometer  at 
night-time  registered  18^  of  frost,  yet,  on  rising  the  following  morn- 
ing at  daybreak,  this  child  was  seen  in  these  rags  preparing  his  father's 
breakfast,  and  apparently  quite  insensible  to  the  chilly  atmosphere. 
On  the  caravan  moving  off,  he  refused  a  mount  on  a  pony,  and  waded 
cheerfully  through  the  river,  breaking  the  ice  at  every  step.  We  had 
now  parted  from  our  late  guide,  and  were  handed  over  to  the  tender 
mercies  of  the  old  man  and  his  son.  The  former  told  us  that  he  had 
heard  early  in  the  season  that  we  were  in  Tibet;  also  that  the  Rudok 
ofiicials  had  received  full  information  of  our  intended  journey.  The 
Budok  army  (?)  had  been  sent  out  in  all  directions,  with  orders  to  find 
us  and  turn  the  caravan  back.  These  people  had  all  returned  to  their 
homes  within  a  fortnight,  after  a  fruitless  search,  with  the  report  that 
we  had  gone  into  Chinese  Turkestan.  Our  new  guide,  therefore,  when 
he  saw  us,  guessed  at  once  that  we  were  this  very  party,  and  decided 
that  we  had  not  come  to  rob  him. 

For  two  marches  we  bore  south,  traversing  an  extensive,  stony,  and 
almost  waterless  plain.  The  mountains  on  either  hand  were  black 
in  colour,  those  on  the  east  being  covered  with  snow,  whilst  immense 
herds  of  wild  yak  were  to  be  seen  grazing  in  all  the  valleys  in  this 
direction.  At  the  south  end  of  the  plain,  after  an  easy  ascent  and  a 
sharp  descent  through  a  narrow  gorge,  the  caravan  debouched  into  a 
long  narrow  plain,  which  might  almost  be  termed  a  valley.  The  soil 
of  the  pass  over  and  through  which  we  had  passed  was  composed  of 
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sandstone,  and  appeared  to  be  a  home  of  the  Tibetan  sand-grouse. 
These  birds  were  so  ridiculously  tame  that  even  when  fired  into  when 
on  the  ground  thej  refused  to  fly,  and  continued  waddling  along  quite 
unooncemed. 

The  valley  we  had  now  entered  runs  east  and  west,  and  deserves  more 
than  a  passing  notice,  for  it  is  well  known  to  the  Tibetans,  and  will 
become  much  frequented  in  years  to  come,  since  it  forms  one  of  the  trade 
routes  between  Eudok  and  Lhasa.  At  its  eastern  end  it  is  shut  ofiE  by 
immense  rocky  mountains,  black  in  colour,  and  covered  by  snow  and 
immense  glaciers.  The  whole  northern  side  of  the  valley  is  bounded 
by  a  long  range  of  low  mountains  of  sandstone  and  shale,  destitute  of 
water,  vegetation,  and  animal  life.  Ten  miles  from  the  eastern  end  of 
the  valley  the  formation  of  the  range  bounding  the  southern  side  of  the 
plain  becomes  similar  to  the  northern.  In  the  etistem  plain  itself  and 
in  the  mountains  near  by  grass  grows  luxuriantly,  and  here  game  abounds. 
Great  numbers  of  old  fireplaces  proved  what  a  favourite  spot  this  is  at 
some  seasons  of  the  year  for  nomads  with  their  herds  of  sheep  and  goats. 
At  the  time  of  our  visiting  it  (September  5)  no  Tibetans  were  to  be 
seen,  probably  for  the  reason,  as  our  guide  informed  us,  that  the 
shepherds  were  attending  a  festival  near  Hudok. 

Travelling  due  west  for  three  marches,  the  last  two  of  which  were 
along  the  banks  of  a  fresh-water  stream,  we  reached  the  shores  of  Bum 
Tso.  Bum  Tso  has  an  area  of  about  5  square  miles.  It  is  a  shallow  lake, 
and  is  surrounded  by  flat  muddy  shores.  The  water  is  drinkable,  but  has 
a  distinctly  foul  flavour.  This  without  doubt  results  from  there  being 
no  oontinuous  overflow,  though  the  lake  is  perpetually  fed  by  the  broad 
stream  along  which  we  had  been  previously  travelling.  In  all  pro- 
bability Bum  Tso  overflows  its  banks  at  some  season  of  the  year;  other- 
wise its  waters  would  be  salt.  Geese,  duck,  and  teal  were  seen  on  the 
water  and  on  the  shores  in  countless  thousands,  but,  on  account  of  the 
absence  of  cover  and  of  the  depth  and  softness  of  the  mud,  a  near 
approach  was  found  to  be  very  difficult 

When  we  left  this  lake  behind,  a  long  and  trying  march  carried  us 
over  an  easy  but  barren  and  waterless  pass  to  two  fresh- water  ponds, 
and  close  to  a  camp  of  three  tents  inhabited  by  Tibetans.  Though 
much  frightened  at  first,  these  people,  nine  in  number,  seeing  that  we 
were  not  a  band  of  robbers,  soon  made  friends,  and  brought  us  milk, 
fuel,  etc.  We  were  told  by  the  oldest  man  that  a  famous  goldfield 
lay  distant  7  miles,  on  which  five  hundred  labourers  were  employed. 
This  place  we  determined  to  visit  the  next  day  for  the  purpose  of 
obtaining  provisions,  for  we  were  completely  out  of  all  food-stuffs  with 
the  exception  of  meat  and  tea. 

Next  morning,  however,  we  were  awakened  early  by  an  angry 
harangue  outside  our  tents,  and  we  soon  learnt  that  forty  TibetanSy 
armed  with  every  imaginable  weapon,  from  the  gun  to  the  bow  and 
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arrow,  had  collected  to  bar  our  further  progress.  Fersuasion  and 
argument  proving  useless  with  them,  we  ordered  the  tents  to  be  stmck 
and  the  march  to  be  resumed.  This  was  apparently  the  last  thing  the 
Tibetans  expected  us  to  do,  for  they  did  nothing  but  converse  amongst 
themselves,  and,  when  we  moved  off,  followed  about  half  a  mile  in  rear 
in  a  compact  group.  We  advanced  likewise  in  close  formation,  with  the 
ponies  kept  well  together  in  the  centre.  The  enemy,  however,  was 
continually  receiving  reinforcements,  for  men  appeared  from  all 
directions,  springing  out  of  nullahs  as  if  by  magic. 

The  numbers  of  our  opponents  soon  swelled  to  between  sixty  and 
seventy,  but  though  they  closed  round  us,  they  could  not  make  up  their 
minds  to  attack  until  the  arrival  of  a  red  lama.  I  must  here  mention 
that  though  some  of  our  men  were  carrying  carbines  and  guns,  yet 
before  leaving  camp  Lieut.  Hargreaves  and  I  had  taken  care  that  they 
had  no  ammunition  with  them,  for  we  were  determined  that  nothing 
would  persuade  us  to  fire  unless  we  were  actually  fired  upon  by  the 
Tibetans.  This  they  seemed  unwilling  to  do,  but,  urged  on  by  the 
lama,  they  came  to  close  quarters  and  tried  to  seize  us.  A  running  fight 
now  ensued,  not  with  guns,  but  with  sticks,  butts  of  rifles,  hard  knocks 
being  given  and  returned.  The  noise  was  appalling,  the  Kashmiris,  well 
in  the  centre  and  out  of  harm's  way,  shouting  the  loudest.  The 
scrimmage  was  brought  to  an  end  by  the  Tibetans  one  and  all  suddenly 
dropping  their  guns  and  rushing  in  upon  us.  We  were  completely 
outnumbered,  and  so  were  soon  in  a  powerless  position,  being  held 
firmly  by  arms  and  legs.  We  then  smiled  upon  our  enemies  and  patted 
them  on  their  backs,  a  thing  which  much  astonished  them  and  caused 
them  to  release  us.  The  ponies,  who  had  stampeded  at  the  noise,  and 
many  of  whom  had  fallen  and  were  struggling  on  the  ground  beneath 
their  loads,  were  then  collected,  and  a  pow-wow  took  place.  No  result 
was  arrived  at  as  to  which  direction  we  should  proceed,  but  after  two 
hours'  talking  it  was  arranged  that  we  should  return  to  our  late  camp, 
and  there  await  the  arrival  of  the  headman  of  the  district  (who  was 
reported  to  be  on  his  way),  while  in  their  turn  the  Tibetans  agreed 
to  bring  us  the  articles  of  food  we  were  most  in  need  of. 

During  the  night  fresh  comers  were  continually  arriving,  and  with 
them  came  the  headman.  We  demanded  an  apology  for  having  been 
insulted,  and  when  this  had  been  freely  given,  the  chiefmen  were 
brought  into  our  tent,  and  the  argument  began  afresh.  As  stores  in 
the  way  of  suttoo,  sheep,  ghoor,  etc.,  had  been  brought  during  the 
night,  the  only  thing  we  had  to  discuss  was  as  to  the  route  we  were  to 
follow.  We  insisted  upon  going  straight  to  Rudok,  and  the  Tibetans 
were  determined  that  we  should  return  by  the  way  we  had  come. 
Finally,  and  after  much  talk,  it  was  settled  that  we  should  move  due 
north  straight  into  the  mountains,  both  parties  having  conceded  an 
equal  amount.     We  parted  that  day  the  best  of  friends,  after  having 
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obtained  much  valuable  in  formation,  for  they  spoke  freely  on  all  sub- 
jects with  the  exception  of  the  richness  of  the  goldfields,  about  which 
we  could  learn  nothing. 

We  now  entered  upon  the  hardest  and  most  trj^ing  part  of  our 
journey.  The  country  had  originally  been  a  plateau,  but  was  now  cut 
up  by  endless  ravines  with  precipitous  sides  of  sandstone,  broken  here 
and  there  by  slopes  of  conglomerate.  Mighty  pinnacles  rose  in  all 
directions,  sometimes  to  a  height  of  200  feet  or  more.  Water  and 
vegetation  were  practically  non-existent ;  nevertheless  great  herds  of 
bushel  were  always  in  sight,  living  upon  nothing  so  far  as  we  could 
see.  Men  and  ponies  suffered  much  from  the  want  of  water,  three  of 
the  latter  succumbing  during  the  first  three  days. 

Survey  work,  however,  was  continued  without  a  break,  even  under 
the  watchful  eyes  of  the  old  lama,  who  had  insisted  upon  accompanying 
us,  much  against  our  wish.  This  lynx-eyed  attendant  failed,  however, 
to  keep  up  with  Ram  Singh  and  his  pony  when  climbing  hills,  and  we 
took  care  to  load  the  riding-pony  he  had  brought,  in  order  to  damp 
his  ardour.  Astronomical  observations  were  taken  nightly  without 
hindrance.  The  Tibetans  never  objected  to  the  use  of  the  theodolite, 
though  they  showed  great  dislike  to  the  plane-table.  For  the  purpose 
of  taking  observations,  we  used  a  subterfuge  as  practised  by  Captain 
Bawer  in  Western  China.  We  showed  them  the  instrument,  and 
explained  that  it  was  used  for  saying  our  prayers  with,  and  as  such, 
when  on  its  stand,  was  on  no  account  to  be  approached  by  any  Tibetans ; 
also  that  such  was  its  delicacy  that  not  a  word  was  to  be  said  while 
it  was  in  use.  Though  the  theodolite  was  used  often  amongst  a  large 
collection  of  the  natives,  never  once  were  we  disturbed  or  questioned. 

Crossing  the  dried-up  bed  of  Tatar  Tso,  the  caravan  entered  a  prac- 
tically waterless  valley,  bounded  on  either  side  by  immense  precipices, 
unclimbable  by  either  man  or  animal.  During  the  next  five  days  we 
only  discovered  fre^h  water  twice,  whilst  grass  was  conspicuous  by  its 
complete  absence. 

Tai  Tso,  a  series  of  fresh  and  salt  water  pools,  was  reached  on  Sep- 
tember 18.  These  ponds  were  reported  by  the  lama,  who  had  of  late 
constituted  himself  our  guide,  to  be  bitterly  salt.  Being  surrounded 
by  mounds  of  snow-white  chalk  and  sand  having  the  appearance  of  salt, 
this  statement  at  first  sight  appeared  to  be  correct,  but  as  the  waters 
and  shores  were  covered  with  geese  and  duck,  we  quickly  proved  that 
such  was  not  the  case.  The  shores  for  half  a  mile  all  around  were 
entirely  covered  with  the  remains  of  ammonites  and  fresh-water 
molluscs.  Weeds  grew  luxuriantly  in  the  water,  and  amongst  these 
weeds  moved  myriads  of  shrimps.  All  around  were  thousands  of  geese, 
pintails,  pochards,  and  other  ducks,  while  close  by  a  woodcock  and  a 
snipe  were  bagged.  A  little  further  on,  growing  in  the  hollow  of  the 
valleys,  were  some  dwarf  shrubs,  the  first  wood  we  had  seen  for  over 
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four  months.  Here  hares  were  met  with  in  great  numbers,  forty- three 
being  put  np  within  ten  minutes.  One  march  beyond  Tai  Tso  our 
troubles  ceased,  for  we  entered  into  a  land  of  plenty  on  the  banks 
of  the  Khio  river.  This  beautiful  river  poured  out  from  a  valley 
to  the  east,  through  meadows  of  rich  short  grass.  From  30  to  100 
yards  wide,  with  a  current  of  2  miles  an  hour,  it  steadily  increased 
in  size,  being  continually  fed  by  springs  rising  on  every  side.  The  bed 
at  times  was  stony  and  firm,  at  others  muddy  and  treacherous,  though 
everywhere  weeds  grew  freely  and  trout  moved  fearlessly  along. 

On  September  21  we  met  more  nomads,  tending  large  flocks  of 
goats  and  sheep.  As  we  very  well  knew  that  these  people  took  the  in- 
formation of  our  approach  to  the  people  of  Noh,  we  took  the  bull  by 
the  horns  and  sent  a  letter  by  our  lama  guide  to  the  Zung  of  Budok, 
with  a  request  for  provisions  and  transport.  The  following  day  we 
were  met  by  a  rather  truculent  band  of  Tibetans,  led,  as  we  afterwards 
found  out,  by  the  bully  of  the  district  They  again  requested  us  to 
turn  back,  but  this  time  we  were  determined  to  have  our  way,  and  con- 
sequently continued  our  journey  the  following  day,  passing  close  to,  but 
not  entering,  the  village  of  Noh,  and  camping  on  the  banks  of  the  river 
just  beyond.  Noh  appeared  to  be  a  prosperous  village  containing  a  popu- 
lation of  about  Ave  hundred,  living  in  eighty  houses  substantially  built 
of  stone  and  bricks.  There  were  two  monasteries  gaily  bedecked  with 
linen  prayers,  coloured  rags,  and  bunches  of  shrubs.  We  here  received 
a  letter  from  the  Zung  of  Rudok,  saying  that  he  had  ordered  supplies 
and  transport  to  be  given  us.  His  men,  with  tsampa,  grain,  ghi,  etc., 
were  camped  close  at  hand,  and,  I  must  say,  made  themselves  quite 
agreeable.  We  obtained  everything  we  required,  though  at  exorbitant 
prices,  and  with  the  usual  endless  bargaining  of  the  East. 

Many  Tibetans  accompanied  us  for  two  marches  to  Pal,  we  will  hope 
simply  from  friendly  motives.  The  road  was  a  good  one  and  clearly 
defined;  it  lay  along  the  shores  of  Tso  Nyak  and  the  twin  lakes  of 
Rum  Tso.  Exquisitely  beautiful  lakes  they  are,  the  water  of  crystal 
clearness,  in  which  were  myriads  of  shrimps  darting  amongst  the 
weeds.  The  shores  were  sandy,  and  the  banks  firm.  Wild  rugged 
mountains  rose  all  around,  those  beyond  Rudok  capped  with  snow. 
Game  birds  were  plentiful,  and  the  natives  reported  that  the  lakes  were 
full  of  great  trout.  The  Tso  Mo  Gualari  consists  of  a  string  of  five 
lakes  120  miles  in  length,  the  four  most  southern  of  which  are  fresh, 
and  Pangong,  the  most  northerly,  salt.  They  are  joined  together  by 
channels  about  60  feet  in  width  and  15  feet  deep,  the  current  running 
at  nearly  li  mile  an  hour.  At  Pal  was  another  camp  guard,  placed 
there  to  prevent  any  one  entering  Rudok  district  from  Ladak. 

And  now  we  entered  known  and  accurately  mapped  districts.  The 
country  was  barren  and  inhospitable,  but  we  were  again  close  to 
British  territory,  so  difficulties  and  troubles  were  cheerfully  overcome. 
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On  Ootober  3  we  orossed  the  Kien  La,  18,600  feet,  tben  once  again 
the  Marsi  mik  La,  and  camped  that  night  in  Ladak.  Tankse  was 
reached  three  days  afterwards,  and  Leh  on  October  12. 

Altogether  our  travels  carried  us  over  8000  miles  of  country,  the 
greater  part' previously  quite  unknown  to  the  European,  while  an  area 
of  35,000  square  miles  was  accurately  surveyed. 

The  success  of  the  expedition  was  mainly  due  to  my  staunch  and 
cheery  companion,  Lieut.  Hargreaves ;  to  our  ever-willing,  hardy,  happy- 
go-lucky  Lavaki  servants ;  and  to  Babu  Baro  Singh,  the  sub-surveyor, 
whose  excellent  work  gained  him  the  title  of  Rai  Sahib. 

To  Colonel  St.  G.  Gore,  late  Surveyor-General  of  India,  to  Mr. 
Eccles,  of  the  Survey  of  India,  and  to  Major  Bay,  Intelligence  Branch, 
who  most  kindly  gave  us  every  assistance  and  advice,  I  take  .this 
opportunity  of  tendering  our  sincerest  thanks. 
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By  the  Rev.  H.  S.  GRONIN. 

The  first  condition  of  any  study  of  Ptolemy's  map  is  to  disabuse  our  minds  com- 
pletely of  the  notion  that  we  have  in  it  a  map  which  is  accurate  according  to 
modern  conceptions  of  accuracy,  or  which  was  constructed  on  modem  lines.  Such 
map-making,  indeed,  was  beyond  the  means  at  Ptolemy*s  disposal — he  had  but  few 
obseryations,  none  of  those  ho  had  were  strictly  accurate,  and  he  had  no  means  of 
taking  better  ones.  In  any  case,  his  map  is  not  accurate.  It  is  far  to3  large.  The 
distance  from  Issus  to  Rhodes  should  be  420  miles.  Ptolemy  makes  it  nearly  500. 
The  distance  from  Rhodes  to  Chalcedon  should  be  about  300  miles  ;  he  makes  it 
over  400.  Initial  errors,  so  considerable  as  these,  make  themselves  felt  everywhere. 
They  affect,  for  instance,  the  area ;  it  is  fully  half  the  size  again  it  ought  to  be. 
They  affect  the  boundaries.  Rhodes  and  Chalcedon  being  100  miles  too  far  apart, 
the  whole  western  coast  between  the  two  has  been  pulled  in  towards  the  east. 
Ptolemy's  western  coast  of  the  Troad  is  therefore  about  70  miles  from  the  line  join- 
ing Rhodes  and  Chalcedon  ;  it  should  be  twice  that  distance.  Again,  this  removal 
eastwards  of  the  western  ccast  has  led  to  compression  all  along  its  course.  Ptolemy's 
Cyzicus,  for  instance,  is  some  50  miles  from  his  Niciea — ^it  should  be  96  or  97 — while 
^  the  towns  along  the  road  which  joins  them  are  huddled  together.  Turning  to  the 
other  boundaries,  the  northern  is  distorted,  the  southern  is  far  too  straight,  and 
the  eastern  boundary  for  much  of  its  course  runs  due  north  and  south.  In  the 
interior  of  the  map,  places  tend  to  move  towards  the  centre.  Compare,  for  instance, 
the  positions  of  Laodicea,  Antioch,  and  Amorium  on  Ptolemy's  map  and  in 
reality.*  All  this  had  to  be  to  fill  the  map,  and,  without  going  into  further 
details,  we  may  note  that  the  first  principal  and  constant  cause  of  Ptolemy's 
mistakes  is  this  initial  mistake,  however  he  arrived  at  it,  of  making  the  area  of 
Asia  Minor  so  very  much  too  big. 

The  second  principal  cause  was  the  insufficiency  and  vagueness  of  the  bulk  of 

*  CotisDum  is  an  exception  only  in  appearance.    It  has  moved  south  and  east,  but 
the  western  coast  was  also  moving  east. 
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the  infonnation,  as  muoh  about  the  ooast  as  about  the  interior,  which  he  had  at 
his  disposal.  He  had  an  observation  for  Rhodes,  which,  if  not  strictly  correct,  may 
be  allowed  to  pass.  It  is  not  so  with  his  observations— if  he  had  them ;  and  I  half 
incline  to  think  he  had — ^for  the  latitude  of  Smyrna,  the  Hellespont,  Bysantinm, 
Issus,  and  Trapezus.  These  are  out,  some  of  them  very  much  out.  To  discuss 
the  reasons,  which  led  him  to  put  these  places  where  he  did,  would  lead  us  too  fSsr 
from  our  subject  We  should  have  to  take  into  consideration  facts,  or  supposed 
fiusts,  outside  Asia  Minor  which  contributed  to  At  their  position.  It  simplifies  our 
problem  to  assume — and  it  is  a  fair  assumption  to  make  from  the  prominence,  and 
the  kind  of  prominence,  Ptolemy  gives  to  these  localities,  and  it  is  probable  enough 
in  itself— that,  when  he  left  the  map  of  the  world  and  settled  down  to  construct 
the  special  map  of  Asia  Minor,  the  situation  of  these  places  had  been  fixed  to  his 
satisfaction,  if  not  to  ours;  this  sssumption  is  made  practical  certidnty  by  an 
examination  of  his  map.  Other  observations,  as  far  as  we  know,  he  had  none.  On 
the  contrary,  he  had  sometimes  to  rely  merely  on  travellers'  notes,  often  vague  as 
to  distance,  and  even  vaguer  as  to  bearing ;  the  vaguest  being  that  such  and  such  a 
place  was  so  many  hours  or  days  from  such  another  place,  or  lay  towards  the  north 
or  the  south.  Vague  and  unsatisfactory  by  land,  winds  and  currents  would  make  these 
indications  still  less  trustworthy  by  sea ;  and  though  Ptolemy  claims  that  sea-coast 
towns  sre  easier  to  place  than  inland  towns,  because  their  position  relative  to  each 
other  can  be  more  easily  shown,  he  does  not  find  them  very  tractable.  Precise 
indications  of  bearing  there  would  be  none ;  precise  indications  of  distance  would 
be  found  in  practice  only  along  the  Roi;nan  roads ;  and  even  these  roads,  accurate 
as  the  information  which  they  give  may  be,  so  far  as  it  goes,  afford  no  clue  to  the 
beariDg  of  place  from  place,  or  to  the  allowance  which  had  to  be  made  for  windings, 
lliese  two  things,  then,  were  against  internal  accuracy.  The  area  of  the  map  was 
very  much  too  large ;  the  materials  for  constructing  it — even  the  best  of  them — 
lacked  completeness.  The  first  drove  Ptolemy  to  treat  his  materials  in  an  arbitrary 
manner ;  the  second,  if  it  did  not  actually  tempt  to  such  treatment,  could  present 
no  serious  obstacles  to  its  adoption. 

Arbitrary,  however,  as  many  of  his  results  appear,  no  one  could  have  more 
desire  than  Ptolemy  to  treat  his  materials  fairly,  and  no  one  could  be  more 
conscious  of  his  lack  of  material,  or  of  the  disturbing  effect  this  lack  must  have  on 
his  results.  Arbitrary,  indeed,  is  hardly  the  word  to  apply  to  Ptolemy,  for  it  is 
clear  that  be  had  a  method,  and,  considering  everything,  a  good  one.  His 
materials  are  at  fault ;  and  if  they  are  partly  responsible  for  the  defects  of  his 
method,  no  method,  however  good,  could  have  eliminated  confusion  altogether  from 
results  built  on  information  never  complete  and  often  contradictory. 

The  publication  in  1901  of  the  second  part  of  the  first  volume  of  MUller's 
*  Ptolemy '  has  made  the  task  before  us  considerably  easier  now  than  it  was  three 
years  ago,  but  great  difficulties  still  remain.*  Accuracy  of  transmission,  always 
difficult  to  secure  where  copyists  are  concerned,  is  particularly  difficult  in  the  case 
of  figures.  We  cannot,  therefore,  be  certain  always  that  we  have  the  right  reading. 
Becent  exploration  has  done  much  to  fix  the  sites  of  the  more  important  towns, 
but  some  still  remain  uncertain ;  and  we  are  still  without  definite  information  as 
to  the  length  and  course  of  the  roads  which  joined  some  of  those  towns,  the 
sites  of  which  are  definitely  ascertained.    Yet  we  now  know  something  for  our 

•  I  have  adopted  Miiller*8  readings  throughout,  and  as  a  rule  his  spelling.  The 
information  ho  has  collected  in  bis  notes  has  often  been  of  considerable  service  to  me ; 
so,  also,  have  been  his  maps  in  the  preparation  of  the  maps  which  accompany  thia 
article.  The  work,  which  is  published  at  Paris  by  Firmin-Didot,  was  left  incomplete 
ut  Miiller*8  death,  and  is  being  continued  by  Fischer. 
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parpoM,  especially  if  we  bear  in  mind  that  Ptolemy*8  map  does  not  aim  at  precise 
accuracy,  and  that  positions  on  it  are  indicated  by  twelfths  of  degrees — that  is  to 
say,  only  within  4  or  5  miles.* 

Our  best  plan  now  will  be  to  take  a  map  constructed  from  Ptolemy's  figures, 
and  to  see  what  that  can  tell  us  of  his  method,  or  of  his  lack  of  metbod,  in 
constructing  it,  and  to  begin  its  examination  from  Rhodes — that  is  to  say,  from  the 
south-west  comer  of  the  map — working  from  thence  up  the  western  coast.  The 
south-west  comer  is  characteristic  of  Ptolemy  and  his  difiSculties — ^I  belieye,  also, 
of  his  methods.  Rhodes  figures  largely  in  Ptolemy's  introduction,  and  is  for  that 
reason,  as  well  as  for  others,  a  natural  place  from  which  to  begin,  while  the  outline 
of  the  coast,  or  at  all  eyents  the  positions  of  the  more  important  sites  along  the 
coast,  would  have  to  be  determined  before  the  task  of  fixing  the  positions  of  places 
inland  could  be  approached.t 

Trayellers  going  north  from  Rhodes  would  land  at  Physca  (or  Physcus),  whence 
a  road  led  to  Ephesus  by  Idyma  (or  Idymus),  Tralles,  and  Magnesia.  Pbysca  lies 
almost  north  of  Rhodes,  at  a  distance  of  30  miles.  Ptolemy  places  it  almost  north- 
west, and  at  a  distance  of  23,  an  error  of  7  miles  in  distance,  and  of  half  a  right 
angle  in  bearing.  I  have,  however,  just  pointed  out  that  Ptolemy's  imit  is  a 
twelfth  of  a  degree,  so  that  the  23  miles  may  represent  as  much  as  28 ;  probably 
in  this  case  it  does  represent  as  much  as  25  or  26.  Moreover,  when  I  said  tbat 
the  distance  from  Rhodes  to  Physca  was  30  miles,  I  meant  that  that  is  the  distance 
according  to  modern  maps ;  I  did  not  mean  Ptolemy  knew  that  it  was  such.  A 
successor,  indeed,  of  Ptolemy  makes  it  28,  and  as  distances  at  sea  were  hard  to 
estimate^  there  were  probably  other  estimates  placing  it  even  lower.  Now,  just 
because  sea-distances  were  hard  to  estimate,  any  such  estimate,  when  obtained, 
would  be  the  less  convincing,  and  accordingly  the  less  able  to  resist  the  claims  to 
consideration  of  other  and  conflicting  data^  when  such  existed.  In  the  south-west 
comer  of  Asia  Minor  such  claims  do  exist  in  considerable  force.  A  comparison  of 
the  two  maps  will  show  bow  much  the  coast  winds ;  that  Ptolemy  had  no  exact 
information  of  its  windings,  and  that,  as  he  practically  ignores  them  and  makes 
the  coast-line  nearly  straight,  he  gets  into  great  difiBculties.  Loryma  and  Cnidus 
are,  for  instance,  far  from  where  they  ought  to  be ;  and  the  length  of  the  south 
coast  west  of  Physca  is  such  that,  if  its  windings  are  neglected,  the  proper  northern 
coast  is  not  long  enough  to  match  it.  Ceramus  has  been  carried  west  of  Hali- 
camasus ;  Idyma,  to  which  we  shall  return  shortly,  is  made  apparently  an  inland 
town,  58  miles  (or  roughly  its  right  distance  from  Halicarnasus)  from  the  sea.  To 
put  it  briefly,  the  course  of  the  whole  coast-line  has  been  changed,  and  the  Ceramic 
gulf  more  or  less  suppressed  .J   In  such  circumstances — and  I  can  only  sketch  them 

*  For  the  special  maps,  Ptolemy  treated  both  meridians  and  parallels  as  parallel 
and  straight  lines.  His  degree  was  500  stades,  or  approximately  58  English  miles ; 
the  proportion  of  a  dog^e  of  latitude  to  one  of  longitude  in  the  map  of  Asia  Minor  was 
4  to  3  (Ptolemy,  * Geographia,'  2, 1,  §  9;  8,  2,  §  6  and  ad  vir.  'Ao-.  d).  The  minimum 
margin,  therefore,  would  be  a  little  under  4  miles  measuring  from  east  to  west,  and 
vice  vend;  the  xnaximnm,  along  a  diagonal,  a  trifle  over  6.  Ptolemy  may  have  chosen 
either  the  corner  of  the  parallelogram  nearest  to  where  his  data  placed  the  town,  or, 
perhaps,  the  most  convenient. 

t  The  position  of  Rhodes  is  not  given  in  Book  V.  of  Ptolemy*8  *  Geography ; '  for 
some  reason  or  other  it  has  fallen  out.  Its  position,  however,  can  be  recovered  from  the 
eighth  book,  and  it  is  58°  40',  86°  (of.  MuUer,  p.  8:^ ;  Book  VIIL  is  not  yet  published). 

X  Mr.  J.  L.  Myres,  who  has  kindly  made  many  useful  suggestions  to  me  on  the 
subject  of  this  paper,  tells  me  that  native  sailors  try  to  avoid  the  Ceramic  gulf.  Is  the 
opening  marked  in  the  Peutinger  table  between  Myndus  and  Cnidus  the  Ceramic 
^'ulf,  such  as  Ptolemy  perhaps  conceived  it,  or  the  Meander,  which  is  not  represented 
in  its  proper  place  ? 


No.  IV.— Ai'BiL,  1905.] 
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now — Ptolemy  would  be  glad  to  pi  ice  Physca  as  far  east  as  possible,  and  of  two 
estimates  of  its  distance  from  Rhodes  would  choose  the  shorter.  The  proceeding 
might  be  desperate  for  us;  unhampered,  as  he  was,  by  too  accurate  knowledge, 
it  was  a  natural  expedient  for  him. 

Suppose,  then,  we  take  Ptolemy's  map,  place  one  point  of  a  pair  of  compasses  on 
Hhodes  and  the  other  point  on  Physca,  turn  the  second  point  round  until  it  rests 
on  the  line  joining  Rhodes  and  Idyma,  and  measure  the  distance  between  it  and 
Idyma ;  we  shall  find  tbat  it  measures  15  miles.  The  site  assigned  to  Idyma  is 
Gaioya,  at  the  head  of  the  Ceramic  gulf,  and  the  distance  of  Guiova  from  Marmario 
(Physca)  is  14  or  15  miles,  the  distance  we  have  just  obtained.*  Idyma,  then,  is,  I 
do  not  say  the  right  distance  from  Rhodes,  but  the  distance  which  Ptolemy  apparently 
thought  Physca  was  from  Rhodes,  plus  the  right  distance  from  Physca  to  Idyma  by 
land.t  Its  insular  position  prevented  Rhodes  from  serving  as  a  general  centre  of 
measurement  for  the  mainland.  Physca,  the  port  for  Rhodes  on  the  mainland, 
would  be  its  natural  representative;  it  was,  however,  not  available  for  such  a 
purpose — the  claims  of  the  south  coast  had  cirried  it  too  far  west — and  it  is  not  so 
used.  Idyma,  on  the  other  hand,  the  next  town  along  the  road  to  Ephesus,  and 
a  town  away  from  the  southern  coast,  was  available,  and  measurements  from  it 
yield  some  interesting  results. 

The  first  places  on  the  west  coast  to  be  fixed  would  be  Ephesus,  Smyrna, 
Adramyttium,  Ilium,  and  Cjzicus.  Ptolemy's  map-distances  for  these  places  from 
Idyma  are  87, 129, 221, 296,  and  304  miles  respectively.  Placing  Idyma  at  Guiova, 
and  measuring  the  distance  by  road  to  Ephesus,  and  then  on,  we  get,  as  nearly  as 

1  can  calculate,  the  following  results :  Idyma  to  Ephesus,  84 J  miles ;  Idyma  to 
Smyrna,  125  or  126 ;  to  Adramyttium,  224 ;  to  Ilium,  300  ;  to  Cyzicus,  300 ;  that 
is  to  say,  the  map-distance  is  sometimes  2  or  3  miles  too  much,  sometimes 

2  or  3  miles  toD  little — it  is  never  out  a  twelfth  of  a  degree.  Such  correspon- 
dence is  not  true  of  every  place  along  the  coast,  and  between  these  distances  and 
the  air-distances  there  is  no  correspondence  at  all.  In  spite,  therefore,  of  the  risk 
there  roust  be  of  slight  error  in  calculations  of  this  sort,  it  would  not  be  rash  to  say 
provisionally  that  these  five  places  had  been  specially  picked  out— reasons  for  their 
selection  would  not  be  hard  to  find — that  their  positions  had  been  fixed  partly  by 
their  road-distances  from  Idyma,  as  representing  Rhodes,  and  that  no  allowance 
was  made  for  windings,  although,  as  it  is  very  much  to  our  purpose  to  observe, 
the  road  winds  a  great  deal.  I  shall  return  to  this  point  later.  Suppose,  however, 
this  were  done,  Smyrna  would  be  where  a  circle  with  Idyma  as  centre  and  the  road- 
distance  from  Idyma  as  radius  cut  the  parallel  of  Smyrna ;  the  parallel  of  the 
Hellespont  would  fix  the  site  of  Ilium ;  while  Cyzicus  would  bs  fixed  by  its  sea- 
distance  from  Byzantium,  a  distance  apparently  measured  by  Posidium,  and  not 
too  much  to  be  trusted.} 

The  position  Ptolemy  assigns  to  Ephesus  is  instructive.  He  places  it  53  miles 
due  south  of  Smyrna.     The  correct  position  is  37  miles  a  little  east  of  south ;  the 


*  It  is  not  unusual,  as  we  shall  see  later,  for  Ptolemy  to  calculate  the  distance  of  A 
from  B  via  C,  and  then,  if  necessary,  to  place  C  right  away  from  the  line  which  joins  A 
andB. 

t  Land-distances  were  more  easily  measured  and  not  so  easily  adjusted.  Idyma  has 
approximately  the  right  bearing  from  Rhodes.  The  road  from  Phyeca  to  Idyma  is 
r.early  direct. 

X  It  would  not  be  difficult  in  any  of  these  cases  to  choose  between  the  two  points 
where  the  circles,  or  the  circles  and  parallels,  intersected.  Elsewhere  it  has  been  less 
easy,  and  mistakes  hare  led  to  great  confusion. 
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road- distance  is  41  English  milef,  which  corresponds,  as  nearly  as  we  can  expect, 
considering  the  way  the  map  was  made,  with  the  difference  in  the  map-distances 
of  Smyrna  and  Ephesus  respectiyely  from  Idyma.  But  though  Ptolemy  seems  to 
know  the  distance  and  to  use  it  when  it  suits,  he  also  disregards  it  when  it  suits. 
He  could  not  place  Ephesus  on  the  line  joining  Smyrna  and  Idyma — it  would  he 
too  far  east.  He  could  not,  if  my  hypothesis  is  true,  go  hack  on  his  measurements 
from  Idyma,  and  place  Smyrna  further  south  or  Ephesus  further  north.  MoreoTer,  if 
the  whole  western  coast  was  to  he  pulled  out,  the  coast-line  hetween  Smyrna  and 
Ephesus  would  have  to  do  its  share.  To  do  as  he  did  was  ohvious ;  probahly  on 
the  whole  his  solution  was  not  so  very  inconsistent  with  his  facts,  especially  bb  the 
coast  road  *  would  give  him  most  of  the  statistics  he  required  to  justify  his  action. 
We  have  here  hoth  the  effect  of  the  influence  of  the  initial  error,  and  another 
instance  of  the  practice  to  which  I  have  already  called  attention,  in  the  case  of 
Rhodes,  Physca,  and  Idyma,  of  measuring  from  A  to  B  via  C,  and  placing  C  right  off 
the  line  which  joins  the  two. 

As  we  are  at  Ephesus,  we  may  as  well  discuss  the  evidence  of  the  trade-route, 
and  therewith  the  question  of  the  way  in  which  Ptolemy  dealt  with  the  interior. 
Magnesia  is  some  14  miles  from  Ephesus,  and  lies  south-east ;  Ptolemy  places  it 
40  miles  away  and  slightly  north  of  east.  Tralles  is  28  miles  from  Ephesus,  and  lies 
east* south-east ;  Ptolemy  makes  the  distance  50  miles,  and  the  hearing  nearly  north- 
east. So  far  no  method  is  apparent,  hut  when  we  take  the  principal  road-centres 
along  the  road — Laodicea-ad-Lycum,  Apamea  Cihotus,  and  Antioch — we  find  the 
road-distances  agree  as  closely  with  the  map-distances  as  they  did  in  the  cases 
examined  on  the  western  coast.  The  inference  again  is  that  the  roads  were  used, 
that  they  were  treated  as  straight  lines,  and  that,  as  we  might  expect,  the  chief 
road-centres  were  fixed  first.  The  trade-route,  or  its  continuation,  gave  one  clue ; 
measurements  from  Perga  in  the  case  of  Laodicea,  measurements  from  Side  in  the 
case  of  Antioch — again  the  map-distances  and  road-distances  practically  agree — 
would  give  the  other. 

Now,  with  regard  to  his  treatment  of  these  roadp,  it  is  natural  enough  that 
Ptolemy  should  use  the  valuable  information  they  afforded ;  it  would  he  unreason- 
able to  expect' detailed  acquaintance  with  their  windings,  but  the  apparent  absence 
of  all  knowledge  that  they  did  wind — at  least  no  indication  thereof  in  practice — 
is  hard  to  understand. t  But  suppose  he  had  been  able  to  ascertain  the  correct  air- 
distance,  say,  to  Laodicea  from  the  coast,  suppose  he  had  fixed  its  position  accordingly, 
and  suppose  he  could  have  done  the  same  for  other  places,  what  would  have  happened  ? 
Every  place  which  occupies  the  centre  of  his  map  would  have  moved  by  so  much 
towards  the  coast,  and  would  have  left  a  space  in  the  middle  of  the  map  roughly 
100  miles  wide  by  300  miles  long  without  a  town  in  it  at  all.  t    What  else,  then. 


*  For  much  of  his  perimeter  data,  Ptolemy  would  depend  also  on  the  track  of  a 
circumnavigating  vessel. 

t  Ptolemy  is,  as  a  matter  of  fact,  aware  of  what  he  was  doing,  and  speaks  with 
regret  (Bk.  i.  2)  of  his  ignorance  of  the  windings  of  the  roads.  Would  anything  else, 
however,  have  served  his  purpose  and  led,  on  the  whole,  to  better  results,  except  a 
knowledge  of  details  altogether  beyond  his  reach  ?  Would,  moreover,  the  extent  of 
error,  introduced  by  the  neglect  of  the  windings,  be  as  obvious  to  an  Egyptian  as  to  a 
native  of  a  mountainous  country  ?  Roman  roads,  moreover,  are  straight,  and  Ptolemy 
was  a  geometrician  rather  than  a  traveller.  Since  writing  the  above,  I  have  come 
across  two  passages  in  Bunbury  (*  History  of  Ancient  Geography,'  2,  p.  27,  and  1,  p.  642} 
which  bear  on  this  question  (cf.  Buubury,  op.  cit.,  2,  p.  27). 

X  The  same,  albeit  perhaps  to  a  less  extent,  would  have  happened  if  a  fixed  allow* 
ance  had  been  made  for  windings. 

2g2 
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coald  he  do,  in  order  to  do  jastice  to  all  his  &cte,  but  place  Laodicea  as  far  from 
Ephesus  aa  his  information  made  possible,  and,  mutatia  mutandis,  treat  other 
selected  places  in  the  same  way  ?  With  regard  to  intermediate  places.  Magnesia, 
for  instance,  or  Tralles,  he  would  naturally  deal  with  them  later,  and  to  be  oon- 
sistent,  he  ought  to  have  placed  them  at  their  proper  distances  along  the  line  join- 
ing the  two  road-centres  between  which  they  came^ — ».e.  to  take  the  case  before  us, 
on  the  line  joining  Ephesus  and  Laodicea.  This,  at  all  events,  he  does  not  do* 
The  road  gives  him  the  distance  from  centre  to  centre.  He  recognizes  its  existence 
afterwards  to  this  extent  only — he  places  intermediate  towns  at  more  or  less  appro- 
priate distances  about  its  course ;  but  otherwise  its  direct  course  is  ignored.  The 
positions  of  these  latter  towns  are  determined  on  no  fixed  principle.  Sometimes 
Ptolemy  was  guided  by  their  distance  from  one  or  other  of  his  centres ;  sometimes 
by  the  distance  between  place  and  place ;  sometimes,  it  must  be  confessed,  by  the 
effect  produced  on  the  general  appearance  of  his  map.  The  district,  for  instance, 
which  we  are  considering,  lying  as  it  does  towards  the  west,  has  been  influenced 
by  the  course  Ptolemy  has  assigned  to  the  western  coast ;  various  western  towns 
are  therefore  too  much  to  the  east,  and  have  usurped  positions  which  belong  to 
other  places.  Priene,  for  example,  is,  relatively  to  Ephesus,  almost  where  Magnesia 
ought  to  be.  In  other  words,  results  already  obtained  demanded  that  freedom  of 
handling  which  Ptolemy's  materials  tolerated,  and  made  him  glad  to  avail  himself 
of  reasons  for  moving  Magnesia  and  other  places  also  to  the  east.  Measurements 
from  Ephesus  were  unmanageable,  and  were  ignored  in  favour  of  others,  so  that  we 
find  that,  within  the  usual  limits,  Magnesia  is  its  right  road-distance  from  Idyma, 
as  well  as  from  Tralles,  which,  in  its  turn,  appears  to  go  back  through  a  series  of 
windings  to  Laodicea. 

It  appears  to  me  most  natural  that  in  his  treatment  of  the  roads  Ptolemy  should 
adopt  the  method  I  have  described ;  any  other  method — ^he  probably  tried  others — 
woold  have  led  to  trouble.  Its  naturalness  is  a  great  presumption  in  its  favour.  Nor 
are  proofs  of  its  adoption  lacking ;  I  have  already  given  several  instances.  I  have 
indicated  on  the  map  by  lines  certain  others  which  I  consider  likely,  dotted  lines, 
as  a  rale,  denoting  those  measurements  of  which  I  have  a  little  doubt,  or  for  which 
the  data  are  not  quite  satisfactory.  The  instances  could  be  increased,  but,  allowing 
for  an  occasional  desertion — and  the  risk  of  error  in  measurements  and  calculations 
of  this  kind  must  not  be  overlooked — they  are,  I  think,  sufficient  in  number  to 
make  my  hypothesis  exceedingly  probable.  The  evidence,  moreover,  afforded  by 
such  general  correspondence  between  map-distance  and  road -distance  for  road- 
centres  along  main  roads,  must  be  taken  in  conjunction  with  the  absence  of 
similar  phenomena  where,  on  my  hypothesis,  it  would  not  be  expected. 

The  authorities  on  which  these  measurements  are  based  are  most  conveniently 
given  in  an  appendix  (see  p.  438) ;  a  few  points,  however,  which  arise  from  an  exami- 
nation of  the  map  require  notice  here.*  We  should  have  expected  the  triangulation 
of  the  map  to  have  been  built  up  from  Rhodes,  or  rather  from  a  base  measured  from 
Bhodes.  As  a  matter  of  fact,  for  the  interior  there  were  four  main  centres  of 
triangulation,  and  four  independent  systems— Idyma,  the  representative  of  Rhodes, 
Ghalcedon,  the  representative  of  Byzantium,  Trapezus,  and  Issue  being  the  centres 
respectively  for  the  south-west,  north-west,  north-east,  and  south-east  systems. 
Though  sea  coast  towns,  Ephesus,  for  instance,  notably,  and  Amisus,  are  used  in 
the  triangulation,  or  inland  t^wns,  such  as  Melitene,  they  ultimately  derive  their 
position  from  one  or  other  of  the  comers  of  the  square.    The  iodependence  of  the 


*  The  note  will  bring  out,  also,  how  great  the  difficulty  often  is  in  arriviDg  at  an 
absolutely  correct  estimate  of  the  distance  of  one  place  from  another. 


PTOLKMT'S  MAP  OF  JLSIA  MINOR:  METHOD  OK  CONSTBUCnON.      437 

systems  is  clear  from  sey eral  coDsiderations.  In  the  first  place,  map^istances  sxid  road- 
distances,  measured  from  sites  belonging  to  a  giyen  system  to  the  centre  appropriate 
to  that  system,  are  found  to  coincide.  In  the  second,  when  similar  measurements 
are  made  to  a  centre  belonging  to  another  system,  no  such  correspondence  can  be 
traced.  In  the  third,  as  we  shall  see,  towns  in  the  centre  of  the  map  are  often  either 
too  close  together  or  too  far  apart.  It  is  interesting  to  note  that  in  measurements 
from  Trapezuf>,  which  pass  through  Satala,  the  distance  between  the  two  giveo  by 
Marinus — 60  m.p. — is  retained.  Ptolemy's  censure  applies  only  to  the  latitude 
assigned  to  Satala.*  I  was  led  to  this  conclusion  by  observing  that  the  measure- 
ments, Trapezus  to  Nicopolis,  Trapezus  to  Sebastia,  etc.,  were,  on  any  other 
condition,  out  by  a  uniform  amount.  A  site  once  fixed  was  available  for  fixing 
the  position  of  another  site  more  in  the  interior  or  off  a  direct  road  from  the  coast. 
Thus  the  position  of  Philadelphia  is  fixed  from  Laodicea  and  from  Ephesus,  and 
itself  afibrds  one  clue  to  the  poeition  of  Dorylnum.f 

It  is  towards  the  middle  of  the  map  that  Ptolemy's  method  breaks  down.  On 
the  one  hand,  the  eastern  and  western  systems  tend  to  overlap^  on  the  other  the 
northern  and  the  southern  refuse  to  meet.  The  first  is  conspicuous  in  the  case 
of  Tavium  and  Ancyra,  the  second  in  the  case  of  Tavium  and  CsBsarea.  The  position 
of  Ancyra  was  fixed  from  the  north  and  west,}  that  of  Tavium  from  the  north  and 
east.  In  spite  of  Ptolemy's  initial  error,  Ghalcedon  and  Trapezus  were  still  too  close 
together  to  allow  the  windings  of  the  roads  to  be  ignored  completely.  Tavium 
and  Ancyra,  the  border  towns  of  the  two  systems,  are  therefore  not  far  enough  apart 
— not  by  a  third  of  their  proper  distance.  The  road  which  joins  them  is,  accord- 
ingly, represented  on  the  map  with  exaggerated  windings.  The  position  of 
Gasparea  Mazaca,  on  the  other  hand,  was  fixed  from  Eouth  and  east,  and  Ptolemy's 
method,  neutralized  to  some  extent  by  the  fact  that  it  pushed  Tavium  west  as 
well  as  south,  failed  to  catch  the  distance  up.  Tavium  and  Caesarea  should  be 
about  100  miles  apart:  Ptolemy  could  not  make  them  less  than  170.  The 
direct  road  which  joins  the  two  bad  therefore  to  be  dropped ;  but  a  detour  was 
available,  which  figure?,  more  or  less,  in  the  Peutinger  Table,  and  measures,  accord- 
ing to  that  authority,  191  Roman  miles.§   With  the  help  of  Ptolemy's  map  it  appears 


*  *  Geographia/  lib.  i.  c.  15.    The  distance  on  Ptolemy's  map  is  83  English  miles. 

t  The  diatance  from  Epheaus  to  Philadelphia  ia  meaaured  by  Hypaspa  and  Sardes. 
It  ia  intereating  to  note  that  the  diatance  from  Epheaaa  to  Sardea  vid  Smyrna  agreea 
with  the  map-distance  also  measnred  via  Smyrna,  the  map-diatanoe  from  Epheaua  to 
Smyrna  being  aa  much  too  great  aa  the  distance  from  Smyrna  to  Sardea  ia  too  amall. 
Thia  method  of  compenaation  ia  not  without  parallel  in  Ptolemy,  and  it  had  to  be  here 
no  account  of  the  courao  of  the  western  coaat. 

X  On  the  whole,  I  am  inclined  to  think  that  Ancyra  was  fixed  from  Amorium,  a 
secondary  base,  and  Sinope,  but  distances  are  uncertain. 

§  To  Ptolemy,  however,  a  road  was  chiefly  a  meana  of  aaoertaining  the  distance 
of  one  place  from  another ;  it  was  not,  except  incidentally,  a  meana  of  journeying  from 
place  to  place.  It  ia,  therefore,  hardly  right  to  aay  that  the  road  ia  repreaented  on  the 
map,  or  that  a  detour  waa  available.  What,  I  imagine,  Ptolemy  did  waa  thia.  Being 
in  a  difficulty,  he  fixed  the  poaition  of  aome  place  acceaaible  from  both — perhapa  it  was 
Sarvena— from  Tavium  and  Gsdsarea  by  the  help  of  ita  road-dlatances,  not  neoeaaarily 
direct,  from  thoae  places.  Thia  place  and  Tavium  (or  thia  place  and  OsBsarea)  gave  the 
cluea  to  intermediate  plaoea,  and  kept  them  aomewhere  near  the  line  joining  the  two. 
Where,  on  the  otiier  hand,  there  waa  compresaion — for  instance,  between  Gyzicus  and 
Nicina,  or  between  Ancyra  and  Tavium — it  waa  convenient  to  measure  from  place  to 
place  along  the  road.  Allowance,  however,  haa  to  be  made  in  auch  caaea  for  Ptolemy's 
standard  of  accuracy,  and  for  the  consideration  with  which  we  deal  in  the  next 
paragraph. 
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direot.    Many  of  the  towns  mentioned  in  the  table  are  scattered  at  appropriate 
distances  about  the  line  which  joins  the  two. 

Ptolemy's  system  of  constructing  his  map  by  means  of  the  intersection  of 
circles  gave  two  points  for  the  position  of  each  site.  Between  the  two  Ptolemy 
had  to  make  his  choice,  and  he  was  guided  to  make  it  by  general  oonnderations 
and  by  previous  results.  The  point  he  did  not  choose,  for  instance,  for  Smyrna 
would  be  too  far  east;  the  point  he  did  not  choose  for  Nicopolis  would  be  in 
the  Eaxine  sea.  These  cases  were  straightforward,  but  even  where  our  fuller 
knowledge  shows  him  to  be  very  wrong,  his  choice  was  never  altogether  in* 
consistent  with  the  knowledge  he  possessed,  and  was  required  by  the  results  he 
had  already  obtained.  The  district  south-east  of  the  Pisidian  Antioch  is  from 
this  point  of  view  one  of  the  greatest  interest.  Iconium,  indeed,  is  approximately 
its  right  distance  from  Antioch,  but  while  Lystra  is  north  of  the  line  joioing  the 
two  instead  of  south,  Yasada  and  Amblada,  which  should  be  nearly  south  of. 
Antioch,*  are  placed  relatively  to  that  city,  the  one  as  much  north  of  east  as  the 
other  is  south  of  west ;  Parlais,  which  probably  should  be  at  Beysheher,  has  been 
removed  east  of  Iconium,  and  Misthium  has  been  carried  from  the  position  now 
assigned  to  it  to  a  distance  from  Pappa  the  same  as  now,  but  a  little  west  of  north 
instead  of  west  of  south.  What  has  happened  is,  I  venture  to  suggest,  as  follows  : 
Antioch  is,  on  Ptolemy's  map,  too  far  from  the  south  coast ;  the  western  group  of 
colonies,  which  depended  on  it,  have  therefore  been  carried  east,  so  much  so  that 
Gremna  is  8  or  9  miles  east  of  the  line  joining  Antioch  and  Side  instead  of  about 
40  miles  west  of  it.  They  and  the  towns  immediately  east  of  them  accordingly 
occupy  the  ground  which  from  the  latest  results  ought  to  have  received  Lystra, 
Yasada,  and  the  other  towns  I  have  mentioned.  These  could  not  be  also  carried 
east — the  towns  of  the  south-eastern  system,  to  which  Iconium  and  probably  Isaura 
belonged,  prevented  that — ^so  they  have  been  squeezed  out  between  the  two  groups. 
Lystra  has  suffered  least.  It  is  still  approximately  its  right  distance  from  Pappa 
and  Iconium,  and  the  relative  positions  of  the  three  would  not  be  so  very  far  out, 
if  the  southern  point  of  intersection  of  the  circles  had  determined  its  site,  and 
still  less,  if  the  site  of  Pappa  had  been  fixed  from  Iconium,  instead  of  from  Antioch. 
With  regard  to  the  other  places,  the  geography  of  the  locality  is  too  uncertain  to 
justify  at  present  an  attempt  to  discover  Ptolemy *s  mode  of  dealing  with  them, 
but  experiments  with  various  centres  of  measurement — Yasada,  for  instance,  is 
its  right  distance  from  Antioch — appear  to  promise  with  fuller  knowledge  results 
similar  to  those  obtained  with  Lystra. 

APPENDIX. 

Tables  of  Distances  and  Authobities  employed. 

In  this  Appendix  the  following  abbreviations  have  been  used  : — 
M.       =  Charles  Muller,  *  Claudii  Ptolemsei  Geographia.' 
H.  G.  =  W.  M.  Ramsay,  *  The  Historical  Geography  of  Asia  Minor.* 
C.  B.   =  W.  M.  Bamsay,  *  Cities  and  Bishoprics  of  Phrygia.* 
F.        =  the  French  map  of  Asia  Minor. 
K.        =  H.  Kiepert*s  map  of  Asia  Minor. 

St.       =  J.  R.  Sterrett,  *  Wolfe  Expedition,*  and  *  Epigraphical  Journey  in  Asia 
Minor.'  vols.  2  and  8  of  the  Journal  of  the  American  School  at  Athens. 
P.        =  the  Peutinger  Table. 

*  Cf.  Bamsay,  **  Pisidia  and  the  Lycaonian  Frontier,**  in  the  Annual  of  the  British 
School  of  Athens,  No.  ix.  I  gladly  take  this  opportunity  of  acknowledging  the  many 
obligations  under  which  I  am  to  Prof.  Bamsay.  Some  of  them  will  be  clear  from 
the  note  which  follows,  but  the  note  cannot  show  but  a  very  small  proportion  of  them. 
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The  handbooks  referred  to  are  either  Murray's  '  Handbook  to  Constantinople '  or 
Marray*a  'Handbook  to  Asia  Minor.'  The  measurements  were  made  on  a  map 
specially  constructed.  The  eize  of  the  maps  which  accompany  this  article  makes  them 
unsuitable  for  such  a  purpose ;  they  are,  in  fact,  merely  oonvenient  means  of  indicating 
results  obtained  by  other  means.  I  shall  be  glad  to  receive  any  corrections,  of  the 
probable  need  of  wbich  I  am  most  conscious,  and  to  facilitate  them  I  hare  given 
references,  and  endeavoured  to  indicate  how  I  arrived  at  my  reaults.  It  is,  however, 
the  general  coherence  and  naturalness  of  the  method  hero  suggested  which  appealed 
to  me.  Until  my  results  have  been  tested,  it  is  premature  to  discuss  the  use  which 
can  be  made  of  them ;  but  it  appeared  to  me,  as  I  was  engaged  on  this  work,  that,  if 
they  stand  the  test,  Ptolemy's  information  would  be  available,  more  than  heretofore, 
to  fix  or  suggest  the  sites  of  towns  and  the  courses  of  the  roads.  They  might  also 
increase,  for  the  same  purpose,  the  value  of  the  Table  and  the  Itineraries. 


I.  Mkasubements  from  Idymus. 


1 

Mai 

}-distance. 

BoAd-distance. 

Idymus 

to  Ephesus     ... 

1 

87 

84J 

Smyrna 

129 

125  or  126 

Adramyttium 

221 

224  or  225 

Ilium 

296 

300 

Gvzicus 

304 

300 

Magnesia  ... 

73 

72 

Pergamus  ... 

1 

i 

190 

189  or  190 

Idymus  to  Tralles,  56  miles  (M.,  p.  815,  F.  K.) ;  Tralles  to  Ephesus,  28J  miles  (H.  G., 
p.  164) ;  Ephesus  to  Smyrna,  40  or  41  miles  (H.  G,,  p.  165) ;  Smyrna  to  Pergamus, 
63  miles  (H.  G.,  p.  165) ;  Pergamus  to  Adramyttium,  85  miles  (H.  G.,  p.  166,  note,  F.); 
Adramyttium  to  Ilium,  75  miles  (H.  G.,  p.  166,  note,  gives  Adramyttium  to  Assos, 
41  miles ;  F.  gives  33  or  34  miles  on  ;  of.  Murray's  Handbook  (Asia  Minor),  p.  63,  and 
Peutioger  table) ;  the  French  map  gives  a  distance  in  a  direct  line  of  approximately 
72  miles  from  Adramit  to  the  ruins  of  Cyzicus ;  the  direct  distance  from  Bergamo 
is  100  miles  in  the  Handbook. 


II.  Measurements  from  Ephesus. 


Ephesus  to  Laodicea-ad-Lycum      ... 
Apamea  Gibotus  ... 

Antiochia  Pisidiso 
rhiladelphia(v/(2  Smyrna) 
„  (rid  Hypcepa) 

Perga  to  I^aodicea     ■ 

Laodicea  to  Philadelphia     

Side  to  Antiochia      

Philadelphia  to  Dorylojum 


»» 


Map-distance. 

Road-diBtance. 

97 

'              100 

167 

1              164 

225 

'              225 

115 

112 

81 

82 

140 

139 

46 

45 

130 

128 

148 

150 

Ephesus  to  La(xlicea  and  Apamea  (0.  B.,  pp.  748  and  170 ;  cf.  H.  G.,  p.  164) ;  Apamea 
to  Antioch  (St.  map)  ;  Ephrsus  to  Philadelphia  (via  Smyrna  and  Sardis,  H.  G.,  p.  167  ; 
viti  Hypflepa,  ih.);  Perga  to  Laodicoa  (C.  B.,  p.  255) ;  Side  to  Antiochia  (.St.  map); 
Laodicea  to  Philadelphia  (II.  G.,  p.  167);  Philadelphia  to  DorylcBum  (H.  G.,  p.  168). 
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III.  Mbasurementb  fbom  Chaloedon. 


Chaloedon  to  Nic»a  ... 
Dorylenm 
Amorium 
PoBBiniiB 


*9 
»» 
»♦ 


Map-dlsUnce, 


74 

133 

219  or  220 

239 


Road-distance. 


74 
137 
217 
235 


The  diitanoe  from  Gbalcedon  to  Nicsea  was  not  measured  by  Nlocmedia,  but  probably 
by  the  ferry  at  Cibotus.  The  distance  given  in  Murray^s  Handbook  (Constantinople)  for 
this  route  corresponds  very  closely  to  the  distance  on  the  map,  namely,  Haidar  Pacha  to 
Dil  Iskelesi,  34}  miles ;  Ferry,  2  miles ;  Hersek  to  Isnik,  fifteen  hours,  say  38  miles 
(cf.  pp.  116, 132,  and  H.  G.,  pp.  186,  188,  and  240  ff.).  Niciea  to  Dorylieum,  63  mile* 
(Peutinger,  M.,'p.  804,  E.G.  map);  DorylaBum  to  Tricomia,  42  miles  (H.  G.,  p.  239); 
Tricomia  to  Amorium,  38  or  39  miles  (H.  G.  map) ;  Amorium  to  Pessinus,  27  miles 
(H.  G.,  p.  237) ;  Dorylssum  to  Pessinus,  62  miles. 

The  distances  to  Ancyra  are  perplexing,  and  the  problem  cannot  be  settled  without 
fuller  information  than  I  possess.  It  is  worth  while,  however,  to  note  that  the  distance 
from  Amorium  to  Ancyra  is  en  the  map  100  miles,  or  within  a  mile  or  two  of  the 
correct  road  distance  (H.  G.,  p.  238).  The  map-distances  from  Ghalcedon  to  Glaudio- 
polis  and  Flaviopolis  respectively  also  agree  with  the  distances  by  road  as  given  on 
Ramsay's  map.  I  am  inclined  to  think  now  that  both  Pessinus  and  Ancyra  were  fixed 
from  Amorium. 

IV.  Measuremknts  fbobi  Tbapezus  and  Amisus. 


Map-dlptance. 

Road-distance. 

Trapezus  to  Nicopolis 

1 
» •  •  1 

112 

110 

„          Neo-Cffisarea 

... 

169 

170 

„          Oomana  Pontica 

189 

189 

„          Amasia  ... 

243 

243 

„          Sebastia 

185 

185 

„          Tavinm  ... 

320 

324 

Amisus  to  Amasia 

64 

60 

„         Neo-Csesarea 

123 

133 

„         Nicopolis  ... 

188 

185 

„         Comana  Pontica 

123 

115 

Trapezus  to  Satala,  54  miles  (M.,  p.  41) ;  Satala  to  Nicopolis,  56  miles  (E.  cf. 
H.  G.,  map);  Nicopolis  to  Neo-Gsesarea,  say  60  miles  (H.  G.  map,  and  Murray's 
Handbook  of  Asia  Minor,  map  and  pp.  44  fi".);  Niksar  to  Eoilu-hissar  is  19  hours,  say 
50  miles,  and  it  is  about  10  miles  on  to  Purkh  ;  Neo-Csesarea  to  Gomona  Pontica,  19  miles 
(II.  G.,  p.  263)  ;  Nicopolis  to  Sebastia,  75  miles  (M.,  p.  875)  ;  Neo-Giesarea  to  Amasia, 
73  miles  (H.  G.,  p.  263);  Amasia  to  Tavium,  81  miles  (H.  G.,  p.  260);  Amisus  to 
Amasia  is  24  hours,  say  60  miles.  Kiepert  makes  the  distance  from  Amasia  to  Neo- 
Gffisarea  less,  and  that  to  Gomana  more. 


V.  Measurements  from  Melttkne. 


Melitene  to  Giesarea  Mazaca   ... 
Comana  Gappadocio) 

Arohelais 

Samosata 


*» 


Map-distance. 

1 

1       Koad-dlstance. 

198 

200 

153 

155 

275 

272 

115 

115 
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The  authorities  for  these  statements  are  H.  G.,  p.  278  (cf.  Sterrett,  *  Epigraphical 
Journey  in  Asia  Minor/  p.  234  ff.  and  map),  and  G.  B.,  p.  749 ;  the  distance  from 
Melitene  to  Samoeata  is  given  in  M.,  p.  892,  as  115  miles. 

The  distance  from  Trapezus  to  Melitene  corresponds  approximately  with  the 
measurements  on  Kiepert's  map—M  miles  heing  allowed  for  the  distance  between 
TrapezuB  and  Satala,  and  the  route  vid  Aziris  being  taken.  The  same  is  true  of 
Zimara,  but  the  geography  of  this  part  is  very  obscure. 

VL  Measurements  fbou  Issus. 


Map-disUnce. 
29 

Boad-difltance. 

Ibsub  to  Mopsuostia   ... 

33 

,,       Adana 

51 

49 

„       Tarsus 

77 

75 

„       Mopaucrene  ... 

103 

97 

„       Podyandus    ... 

133 

121 

„       Cybistra 

174 

169 

„       Baratta 

206 

206 

„       Iconium 

249 

251 

„       Tyana 

205 

204 

The  earlier  road-measurements  agree  with  the  itineraries  as  restored  by  Prof. 
Bamsay  in  the  Journal  for  1903,  Part  ii.  p.  408.  The  distance  between  Podyandus 
onwards  is  given  in  H.  G.,  p.  357,  as  54  m.p.  to  Cybistra,  41  to  Barata,  and  50  to 
Iconium.  Tyana  is  measured  vid  Cybistra,  from  which  it  is  distant  39  m.p.  I  think 
it  most  probable  that  Archelais,  Sebastia,  and  Csssarea  Mazaca  were  fixed  from  Issus ; 
but  though  the  figures,  such  as  I  can  get,  agree  approximately,  I  cannot  get  exact 
measurements  of  the  road-distances.  For  the  measurements  from  Laranda  to  Seleucia 
and  Cclendris,  cf.  H.  G.,  p.  362.  Mopsucrone  may  have  been  fixed  from  Issus; 
Podyundus  was  not.  The  resumption  of  conformity  after  they  were  passed  is  interest- 
ing, and  we  should  not  expect  conformity  in  their  case — they  arc  intermediate  places. 
Tlie  map-distance  of  Podyandus  from  Cybistra  is  46  miles. 


REVIEWS. 
EUROPE. 

British  Trade. 

*  WirtBcljaftsgeographischo  Studien  aus  Grossbritannien.'      Von  Stefan  D.  Popescu, 
Professor  an  der  Handelshochschule  zu  Jassy.    Leipzig :  1903. ; 

In  the  summer  of  1902  (May— August)  the  author  made  a  journey  to  Great 
Britain,  where  he  studied  the  navigation,  shipping,  and  trade  of  this  country  with  a 
view  to  the  present  study.  In  compiling  the  same,  he  has  made  especial  use  of  the 
publications  of  the  Board  of  Trade,  such  as  the  Annual  Statements  (1)  of  the 
navigation  and  sbippiog,  and  (2)  of  the  external  trade,  of  the  United  Kingdom. 
Four  main  divisions  are  adopted,  in  which  the  Bristol  Channel,  the  Mersey,  the 
Clyde,  and  the  British  coal-trade  are  successively  chosen  as  the  subjects  of  dis- 
cussion ;  in  relation  to  each,  a  mass  of  useful  and  instructive,  if  not  very  novel, 
statistics  and  observations  are  coUectei.  The  phy Biographical  circumstance  of 
the  Bristol  Channel,  Mersey,  and  Clyde  basins  is  the  subject  of  particular  atten- 
tion ;  questions  of  local  orography  and  hydrography,  of  meteorology,  of  tides  and 
alluvial  depo^itp,  are  discussed  with  some  detail;  and  the  historical  development 
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of  the  local  commerce  is  fedrly  well  treated,  though  M.  Popescu  is  content  to 
quote  reviews,  guidep,  and  handbooks  for  this  part  of  his  inquiry.  English  names 
and  citations  are  (^nerally  accurate,  but  occasionally  require  revisioo,  as  is  shown 
by  "Coot 8 wold,"  "Penin,"  " entrepriese "  (pp.  23,  47,  82).  The  tabulated  com- 
parison of  the  coal  output  and  trade  of  the  chief  coal-producing  countries  is  one 
of  the  best  features  of  the  Tolurae. 

C.  B.  B. 

ASIA. 

GE0QBAPH7  OF  InDIA. 

*  India/   By  Colonel  Sir  T.  H.  Holdich,  k.o.m.g.,  k.o.i.e.,  c.b.,  b.e.    Regions  of  the 
World  Series.    London :  H.  Fiowde.    [1904.]    Mapi.    Price  7t.  Bd.  net 

In  the  now  almost-forgotten  pages  of  the '  Noctes  Ambrosiana)  *  it  is  recorded  how, 
when  the  eloquence  of  the  rest  of  the  company  was  found  unequal  to  the  occasion, 
a  unanimous  cry  of  "  Describe,  Shepherd,  describe,**  never  failed  to  elicit  a  satis- 
factory response.  Had  Sir  T.  Holdich  been  numbered  amongst  the  elect  of  Maga, 
there  is  little  doubt  but  that  his  fellows  would  have  accepted  his  powers  of  descrip- 
tion as  an  equivalent  alternative  to  those  of  their  Ettrick  comrade.  In  the  present 
work  he  sets  himself  down  to  treat  descriptively  the  "  in6nite  geographical  variety  ** 
of  the  region  we  know  as  India,  and  well  has  he  performed  his  task.  He  has 
enjoyed  opportunities  such  as  fall  to  the  lot  of  few,  even  in  the  roving  service  to 
which  his  professional  life  has  been  chiefly  devoted ;  and  to  the  knowledge  and 
experience  of  the  trained  observer  he  has  added  an  artistic  sense  of  proportion  in 
both  the  selection  of  his  points  of  view  and  the  language  in  which  he  conducts  his 
reader  from  the  "  sun-dried  desolation  **  of  the  coast  of  the  Arabian  sea  to  the 
"  terraced  rice-fields  "  of  Kun-Long,  which  looks  across  the  river  at  China,  or,  again, 
from  the  mighty  crags  of  the  upper  Indus  to  the  golden  sands  and  waving  palm- 
groves  of  Ceylon. 

In  the  technical  treatment  of  his  subject,  a  commendable  feature  is  the  com- 
pendious form  in  which  the  author  has  summarized  the  most  recent  conclusions 
regarding  the  main  physiographic  characteristics  of  India  and  its  neighbourhood. 
Some  of  these  conclusions  are  still,  no  doubt,  conjectural,  and  likely  to  remain  so, 
as,  for  instance,  the  southern  limit  of  the  now  submerged  Lemurian  region,  as  it 
existed  at  the  end  of  the  Jurassic  period  ;  whilst  others,  such  as  the  north-western 
limit  of  the  Himalayan  system,  are  matters  of  controversy.  In  regard  to  the  latter, 
the  author,  whilst  adopting  the  conventional  view  of  geologists,  that  the  system 
does  not  extend  beyond  the  Indus,  quotes,  with  apparently  some  degree  of  agree- 
ment, the  other  theory  supported  by  the  analogy  of  the  passage  of  the  SatUj  and 
Gandak,  of  the  continuation  of  the  system  south  of  the  Gilgit  valley.  On  these 
great  natural  features  of  the  north,  and  their  more  modern  supporters  on  the  south- 
west, the  author  dwells  long  and  lovingly,  as  is  only  to  be  expected  of  one  who  for 
so  many  years  toiled  and  travelled  among  them.  He  may,  indeed,  dwell  upon  them 
too  long  and  with  superabundant  rapture  to  please  those  of  his  readers  who  belong 
to  what  Kipling,  another  sojourner  in  the  north,  contemptuously  stigmatizes  as  the 
"  Shigramitish "  people,  who  traverse  the  tame  plains  of  the  peninsula  in 
"  shigramp,"  or  vehicles  drawn  by  bullocks,  and  are  more  than  contented  with  an 
altitude  of  3000  feet  for  their  summer  resorts.  His  justification  lies,  however,  in 
the  dominating  influence  these  natural  barriers  have  exercised  upon  the  history  of 
the  country,  and  the  leading  part  they  play,  and  must  continue  to  play,  in  its 
political  destinies.  In  connection  with  this  aspect  of  the  tracts  in  question,  the 
author  wisely  does  not  hesitate  to  overstep  the  political  frontier  of  India,  since  the 
real  frontier  includes,  as  he  indicates,  both  Afghanistan  and  Baluchistan,  and,  in 
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view  of  recent  events,  tbe  west  and  south  of  Tibet  may  be  added.  It  would  have 
been  a  pity  had  the  admirable  chapters  on  the  two  first-named  countries  been 
omitted  and  the  reader  thus  deprived  of  the  lucid  explanations  given  therein  of  the 
true  bearings  upon  the  security  of  India  of  the  approaches  to  that  country  which 
lie  within  and  along  the  territories  of  the  Amir.  The  problem  of  the  British  army, 
said  Mr.  Balfour  at  Glasgow  not  long  ago,  is  the  problem  of  the  defence  of 
Afj^banistan.  That  country  alone  offers  the  necessary  "  take  off,"  so  to  speak,  for  a 
spring  upon  the  open  plains  of  the  Panjab.  In  this  work  will  bd  found  a  masterly 
exposition  of  the  strength  and  weakness  of  these  main  lines  of  approach  under 
modem  conditions  of  transport,  with  a  brief  review  of  the  use  made  of  them  in  the 
invasions  of  the  past.  At  tbe  same  time,  it  is  inadvisable,  in  the  existing  circum- 
stances, to  concentrate  attention  on  the  north-west  alone,  and  to  exaggerate,  as  the 
writer  seems  Fomewhat  inclined  to  do,  the  inaccessibility  of  India  along  its  northern 
frontier.^  Difficalties  hitherto  deemed  insuperable  are  giving  way  before  the 
resources  of  modern  engineering,  and  communication  is  established  between 
countries  which  Nature  apparently  intended  to  keep  for  ever  separate.  Nipal, 
Bhutan,  and  Sikkim  are  ^'buffer  states"  only  in  name  and  in  the  sense  in  which 
tbat  term  was  used,  for  example,  in  tbe  first  and  abortive  settlement  of  the 
Siamese  question.  They  cannot  be  counted  in  the  fame  line  with  Afghanistan, 
Beyond  them  lies  a  tract  which,  however  inhospitable,  affords  ample  room  for 
political  agitation  and  intrigue,  a  fact  of  which  the  smaller  units  just  mentioned 
have  showed  themselves  fully  cognisant.  Nipal  remembers,  probably,  the  passage 
of  the  Himalaya  in  1792  by  an  invading  army  from  China,  which  dictated  terms  to 
Ehatmdndu  from  the  south  side  of  Gaurisbankar,  whilst  the  ethnographic  com- 
position of  tbe  population  of  Aspam  aid  eastern  Bengal,  and  the  irruption  of  Shan 
tribes  within  historic  times,  indicate  that  in  these  directions,  also,  India  is  by  no 
means  invulnerable,  though  less  open  to  attack  than  upon  its  western  flank,  which 
lies  in  the  line  of  motion  of  the  more  warlike  and  ambitious  elements  of  continental 
Asia. 

In  connection  with  the  latter  region,  the  author  gives  a  very  valuable  account 
of  the  once  much-frequented  routes  between  India  and  Southern  Persia,  some  of 
which  have  recently  been  resuscitated  for  traffic.  For  a  long  time  past  this  tract 
has  been  almost  ignored,  and  Sir  T.  Holdich  is  doing  good  service  in  welding  into 
the  geography  of  India  a  region  with  which  our  acquaintance  has  been  lately 
much  increased  by  surveys,  by  a  revival  of  interest  in  the  return  journey  of 
Alexander  and  his  fleet,  and  still  more,  perhaps,  by  the  growing  attention  which  is 
being  paid  to  the  valuable  record  of  Arab  geographers.  That  race,  as  the  author 
reminds  us,  always  kept  a  keen  eye  on  the  Makrdn  routes,  and  as  soon  as  they 
obtained  command  of  the  narrow  sea,  possessed  themselves  of  them,  and,  under  the 
protection  of  their  vessels,  perpetrated  the  only  successful  invasion  of  India  from 
the  west  which  took  a  route  other  than  those  of  the  Afghan  passes.  For  the 
present,  the  interest  in  this  remarkable  tract  has  left  the  coast  for  the  interior,  and 
though  it  may  not  be  reasonable  to  hope  that  a  revival  of  Indo-Persian  trade  will 
restore  its  former  prosperity  to  the  country,  substantial  improvement  may  result 
from  the  protection  of  the  roads,  and  the  gradual  establishment  along  them  of  local 
centres,  introducing  fresh  blood,  and  attracting  to  settled  occupations  the  sparse 
population  of  the  surrounding  **  dasht.^'  Reverting,  for  a  moment,  to  what  was 
said  above  as  to  the  anxiety  of  the  Arabs  to  secure  maritime  supremacy  on  the 
west  coast  of  India,  the  far-sighted  saying  of  Bacon  may  be  remembered,  that  **  the 
wealth  of  both  Indies  seems  in  great  part  but  an  accessary  to  the  command  of  the 
seas.'*  From  the  earliest  days  of  Mediterranean  civilization  there  was  competition 
for  the  trade  of  India,  and  it  is  intereeting  to  compare  the  conditions  of  former 
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iniercourBe  with  those  of  the  preseot  day,  and  to  note  the  carious  reversal  of  the 
course  of  merchandise  which  has  resulted  from  the  development  of  ocean  traffic. 
When  goods  were  conveyed  by  baggage-animals  or  small  coasting  craft,  the 
exports  from  India  consisted  mainly  of  luxuries,  such  as  gold,  precious  stones, 
spices,  and  rare  fabrics  of  "woven  dew,**  all  representing  high  pi  ices  in  small  bulk. 
AD,  moreover,  were  the  products  of  artisans  working  for  the  upper  classes  and 
probably  bound  to  the  entourage  of  a  chieftain^s  court.  Long  sea  traffic  in  veaaels 
of  large  capacity  has  diverted  the  export  trade  from  the  city  to  the  village.  The 
cheap  surplus  produce  of  the  peasant  has  taken  the  place  of  the  costly  superfluities 
of  the  rich,  and  manufactures  have  given  way  to  raw  material.  On  the  other  hand, 
luxuries,  except  gold  and  silver  ornaments,  pass  from  west  to  east,  and  from  the  clocks 
and  carriages  of  the  raja  to  the  beads  and  turban  of  the  ryot,  all  comes  from  Europe. 
India  indents  upon  England  for  her  finer  fabrics,  instead  of  providing  them  for  us, 
and  whilst  we  have  naturalized  here  the  term  calico,  derived,  it  is  said,  from  an 
Indian  port,  the  Indians  have  assimilated  fnan/ar-pat,  a  cotton  fabric  under  more 
than  suspicion  of  a  MancJiester  origin.  From  an  artistic  standpoint  this  change  of 
direction,  the  author  emphatically  pronounces,  has  little  to  commend  it,  for  not 
only  are  exotic  products  introduced  with  the  baleful  air  of  (say)  Birmingham  floating 
round  them,  but  many  of  the  indigenous  arts  fall  before  "  the  patron  and  the  gaol,*' 
in  other  words,  before  the  globe-trotter,  to  use  Tom  Goryat*s  now  classic  phrase, 
and  the  prison-factory.  The  association,  however,  of  art  with  religion,  which,  as 
Sir  George  Birdwood  has  shown,  is  in  India  indissoluble,  has  proved  the  safe- 
guard of  the  domestic  industries  of  the  country,  and  in  these,  with  better  material 
and  improved  handiwork,  the  traditional  purity  of  form  and  design  remain  intact. 
In  other  respects,  the  British  connection  with  India,  reviewed  by  the  author  in 
his  political  chapter,  is  such  as  to  bear  out  what  the  late  Lord  Derby — in  1858 — 
declared  it  to  be,  a  great  glory,  a  great  responsibility,  and  a  great  danger.  Sir  T. 
Holdich  seems  to  be  of  opinion  that  in  certain  directions  this  connection  might 
advantageously  be  drawn  closer,  as,  for  instance,  through  the  colonization  by 
British  settlers  of  the  vale  of  Kashmir.  There  are,  however,  two  sides  to  that 
question,  and  it  is  doubtful  if  such  a  community  would  turn  out  to  be  a  source,  as 
he  suggests,  of  strength  to  British  rule.  The  climatic  conditions  are,  probably, 
almost  perfect,  but  they  cover  only  a  portion  of  the  field.  More  important  is  the 
surrounding  social  and  moral  atmosphere,  which  must  always  remain  that  of  a 
subject  Oriental  race.  The  colony  would  either  be  one  of  employers,  or  it  would 
lose  its  racial  prestige  by  competing  with  natives  in  every -day  means  of  livelihood. 
The  strength  of  the  British  administration  lies  in  sympathetic  aloofness,  not  in 
fusion  of  either  race  or  individual  interests.  "  Those  who  want  to  rule  people,*' 
says  Selden,  '*  make  themselves  as  different  from  them  as  possible.  The  stranger, 
by  bis  very  igolation,  acquires  a  superiority.*'  Social  intimacy  with  the  natives, 
as  Sir  T.  Holdich  points  out  in  another  passage,  is  neither  desired  by  them  nor 
desirable  for  the  foreigner.  In  India,  the  caste  system,  on  which  the  whole  scheme 
of  life  is  based,  is  so  strongly  assimilative  that  no  ruling  race  which  has  once  made 
its  home  in  the  country  has  been  able  to  resist  absorption,  and  thus  losing  its 
distinctive  character  and  its  independent  existence.  A  change  of  creed  or  mode  of 
life  is  not  escential  to  this  influence,  but  the  environment  tells  upon  the  new-comer, 
and  his  most  vital  interests  detach  themselves  from  those  of  his  race,  with  the 
centres  of  which  he  gradually  loses  touch.  This  is  a  factor  in  the  Brahmanic 
system  on  which  the  author  in  his  account  of  that  form  of  religion  seems  to  lay 
too  little  stress,  as  he  speaks  of  "  conversion  **  to  Hinduism,  when  the  process  is 
really  incorporation,  or  submersion.  There  arc  other  points  in  bis  account  of  the 
people  of  India,  especially  as  to  *' origins,**  which  might  be  selected  as  showing  both 
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that  the  subject  itself  was  one  requiring  vast  research,  and  that  the  author  has  not 
been  able  to  make  himself  as  familiar  with  the  latest  outcome  of  that  investigation 
as  he  has  been  with  the  physiography  of  the  country.  One  can  say,  indeed,  of 
ethnography  as  the  Irish  lady  said  of  scratching— -once  you  begin,  it's  hard  to  stop ! 

J.  A.  B. 

The  Exploration  of  Fubthbb  India. 

*  The  Story  of  Exploration.'  Edited  by  J.  Scott  Keltie.  *  Further  India.'  By  Hugh 
Clifford,  c.M.o.  London:  Lawrence  &  Ballen.  1904.  Mapi  and  Illusirations, 
Priee  7f .  QdL 

Mr.  Glififord  is  much  to  be  envied  the  task  which  fell  to  him  when  called  upon 
to  write  the  story  of  exploration  in  Further  India.  To  the  general  glamour  of  the 
East,  with  its  barbaric  pomp  and  more  or  less  mysterious  origins,  is  added  in  this 
case,  as  a  further  source  of  interest,  the  exuberance  of  the  natural  forces  which 
oppose  the  hardy  explorer  in  the  jungles  and  river  gorges  of  the  great  Eastern 
peninsula,  while  the  unhackneyed  nature  of  the  subject — for  to  the  general  public 
even  the  main  actors,  such  as  Mendez  Pinto  or  Francis  Gamier,  are  somewhat 
shadowy  personages — is  another  decided  advantage.  Mr.  Cli£ford*s  literary  ex- 
perience has  enabled  bim  to  weave  a  story  of  romantic  interest  from  these  favour- 
able materials.  While  the  great  bulk  of  the  book  is  devoted  to  the  modern 
exploration,  and  of  this  again  a  preponderating  part,  no  doubt  of  set  purpose,  to  the 
LagT^-Garnier  expedition,  the  opening  chapters  give  a  brief  but  effective  view  of 
the  main  historical  epochs,  each  marking  a  definite  stage  in  the  gradual  unfolding 
of  these  Eastern  regions  to  the  Western  world.  The  author's  standpoint  is  through- 
out, in  fact,  more  pronouncedly  historical  than  geographical,  and  there  is  little 
definite  attempt  to  sketch  the  broad  geographical  problems  which  awaited  solution 
at  successive  epochs,  and  which,  somewhat  strangely,  are  most  fully  touched  upon 
in  the  concluding  chapter.  This  is,  perhaps,  due  to  the  geographical  restrictions 
by  which  the  author  seems  to  have  felt  himself  bound,  most  of  the  questions 
involved,  e.g.  that  of  the  source  of  the  Irawadi,  being  equally  the  concern  of  neigh- 
bouring regions. 

Among  the  many  interesting  questions  connected  with  the  early  intercourse 
between  this  region  and  the  West,  or  nearer  East,  Mr.  Clifford  deals  with  the 
possible  location  of  the  Biblical  Opbir  in  the  Malay  peninsula  (a  theory  towards 
which  he  seems  favourably  inclined) ;  the  explanation  of  *  the  statements  of 
Marinus  and  Ptolemy,  and  the  identification  of  the  latter's  Catigara  in  Southern 
China ;  the  opening  of  the  regular  sea-route  round  the  Malay  peninsula,  with  its 
development  in  course  of  time  into  a  well- frequented  track;  followed  by  tho 
voyages  along  it  of  Marco  Polo  and  other  mediseval  travellers.  Then  comes  the 
irruption  of  the  Portuguese  "  filibusters,"  as  they  no  doubt  are  rightly  termed,  and 
the  establishment  of  Portuguese  supremacy  under  the  stern  and  pitiless  energy  of 
men  like  Alboquerque ;  the  successful  rivalry  of  the  Dutch  and  English,  and  the 
development  of  their  commercial  undertakings ;  and,  finally,  the  detailed  story 
of  modern  exploration,  centred,  as  before  noted,  in  the  personality  of  Francis 
Gamier  and  the  exploration  of  the  Mekong,  but  comprising  abundant  details  on 
British  activity  further  west,  as  represented  in  the  work  of  Hannay,  McLeod, 
Richardson,  McCarthy,  and  others.  A  special  chapter  deals  with  the  problem 
presented  by  the  evidence  of  a  former  Khmer  civilization  in  the  ruins  at  Angkor 
Wat. 

On  a  few  points  of  detail  Mr.  Clifford  falls  into  inaccuracies,  showing  him  to  be 
not  quite  at  home  in  some  of  the  outlying  parts  of  his  subject,  while  the  researches 
of  some  former  writers  (Schlegel,  Anderson,  Gerini,  etc.)  seem  to  have  escaped 
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him.  Thus  we  miss  any  reference  to  recent  discuBsions  on  localities  mentioned  by 
old  travellers,  such  as  the  Dondin  and  Nicoveran  of  Oderic  A  somewhat  fuller 
treatment  might  have  been  accorded,  perhaps,  the  early  modem  period,  particularly 
the  establishment  of  English  trade  with  Siam ;  no  mention  being  made  of  the 
voyage  of  the  Globe  under  Hippon.  But  considerations  of  space  no  doubt  stood  in 
the  way  here.  And  any  slight  defects  are  fully  compensated  by  the  author's 
personal  knowledge  of  the  countries  and  peoples  of  which  he  writes,  which  enables 
him  to  impart  a  high  degree  of  actuality  to  his  narratives,  the  human  interest  of 
which  is  one  of  their  prominent  features.  The  book  is  excellently  illustrated  by 
maps  and  photographs. 

Affairs  of  Asia. 

<0n  the  Oatskirts  of  Empire  in  Asia.'     By  the  Earl  of  Bonaldshay.     Blackwood  & 
Sons.     1904.    Pp.  xxii.,  408.     WUh  two  Maps,     Prie6  2U.net. 

This  is  a  skilful  compilation  by  a  well-known  Asiatic  traveller.  The  map  at 
the  opening  of  the  volume  shows  Lord  Bonaldshay's  journeys,  which  are  here  set 
forth,  to  extend  from  Constantinople  to  Tokio.  The  line  leads  by  Konia,  Aleppoi 
and  Mosul  to  Bagdad,  thence  to  Teheran,  to  Resht  and  Baku,  across  the  Caspian, 
to  Merv  and  Bokhara.  From  his  route,  thence  north-eastward,  the  author  turns 
aside  twice,  into  the  Tian  Shan,  and  into  the  district  of  the  Lesser  AltaL  There- 
after he  joins  the  railway,  travels  by  it  to  Port  Arthur,  and  visits  Pekin  and 
Wei-hai-wei,  besides  Japan.  Truly  a  comprehensive  course,  well  fitting  the  author 
for  his  ultimate  task  in  the  present  volume,  which  is  to  set  forth  in  sectional 
analysis  the  large  political  problems  of  the  East,  both  Near,  Middle,  and  Far.  But 
the  book  is  by  no  means  a  political  treatise  only.  Lord  Bonaldshay  afifords  his 
readers  a  geographical  groundwork  by  describing  his  travels  at  length,  and  makes 
full  use  of  his  power  of  clear  narrative ;  in  fact,  the  descriptive  part  of  the  book 
is  considerably  the  larger.  A  short  section  of  the  book  (three  chapters)  is  devoted 
to  sport,  in  successful  search  of  which  the  author  paid  his  visits  to  the  Tian  Shan 
and  the  Siberian  Altai.  A  book  of  this  sort,  of  course,  contains  no  scientific  or 
specialized  matter,  but  as  regards  general  information,  Lord  Bonaldshay  writes 
almost  encydopsedically.  Consequently,  the  student  of  Asiatic  affairs  need  not  go 
beyond  this  book  for  a  groundwork  in  his  subject,  and  will  have  the  advantage 
of  finding  his  information  in  an  excellent  geographical  setting.  There  are  good 
photographs,  and,  besides  the  general  map,  one  of  Asiatic  Turkey  having  particular 
concern  with  the  Bagdad  railway,  to  which  the  author  devotes  an  interesting 
chapter. 

AFRICA. 

African  Races, 

*  Kocherches  anthropologiques  dans  TAfrique  orientale :  Kgypte.'    Par  Ernest  Chantro. 

4°.     xviii.,  318.     lUusiraUd,     Lyons :  Rcy.    1904. 

The  author,  who  has  been  occupied  for  a  long  time  with  Egyptian  skull-forms, 
here  puts  forth,  in  a  magnificent  volume,  a  general  survey  of  the  results  attained 
by  himself  in  the  special  studies  which  he  made  on  the  spot  between  1898  and 
1904,  combined  with  the  records  and  observations  of  other  anthropologists.  He 
begins  from  the  earliest  times,  the  Stone  Age,  of  which  many  relics  were  found  by 
various  explorers  between  1868  and  1894 ;  but  he  hardly  gives  credit  where  credit 
is  due.  For  unquestionably  it  was  Prof.  Petri^*s  discovery  of  his  "  New  Race  ** 
cemetery  near  Nagada,  in  1895,  which  first  brought  these  isolated  observations  into 
mutual  lelation  and  prominence.    That  explorer  certainly  was  the  first  to  give  the 
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craniologlsts  any  material  for  a  study  of  this  period.  M.  Ghantre  passes  on  to  the 
Metal  Age,  and  so  into  historic  time?,  dealing  with  the  physical  characteristics  of 
the  ancient  and  mediasval  Egyptians  from  mummies,  paintings,  and  statues.  The 
second  half  of  the  volume  is  concerned  with  the  modem  inhabitants :  first,  the 
Fellahin ;  second,  the  bedawins ;  thirdly,  the  Nubians ;  lastly,  the  inhabitants  of 
the  eastern  Sudan.  The  author  was  allowed  by  the  local  authorities  to  study  the 
soldiery  of  various  races,  and  he  was  diligent  in  collecting  types  among  the  civilian 
population.  The  photographs  are  excellent,  and  admirably  reproduced.  The  chief 
fault  which  a  cursory  inspection  of  the  volume  reveals  is  one  to  which  many 
Frenchmen  of  science  are  prone,  namely,  excessive  length  caused  by  elaborate 
exposition  of  many  things  which  have  been  fully  dealt  with  by  earlier  writers. 
For  instance,  what  is  less  necessary  in  a  book  of  this  kind  than  discussions  on 
ancient  Egyptian  beliefs  in  regard  to  the  dead,  or  on  the  whole  art  of  mummifica- 
tion ?  In  lecturing  it  is  well  to  assume  next  to  no  knowledge  in  the  audience, 
which  has  no  opportunity  for  reference  to  other  authorities ;  but  it  is  needless  in 
writing  books.  We  have  nothing  else,  however,  to  complain  of  in  a  volume  dis- 
tinguished as  much  by  thoroughness  and  accuracy  as  by  its  truly  admirable 
typography  and  illustration. 

The  Masai. 

'Die  Masai;  Ethnographisohe  Monographic  eines  oatafrikanischen  Semitenvolkej.' 
By  M.  Marker.  6  Plates^  150  IllmtratioM  in  the  Text,  and  Sketch  map ;  xvi.  + 
420  pp.    Berlin.    1904.      Price  %marh$. 

During  a  residence  of  some  seven  years  in  German  East  Africa,  Captain  Merker 
found  time  amid  his  official  duties  to  collect  a  great  mass  of  anthropological  data 
amongst  the  Wandorobo,  the  Wakwafi,  and  especially  the  Masai  inhabitants  of  that 
region.  His  observations,  all  made  at  first  hand,  are  embodied  in  this  handsomely 
furnished  volume,  which  thus  forms  a  welcome  supplement  to  the  late  Joseph 
Thomson's  '  Through  Masailand/ which,  although  not  mentioned  and  apparently 
unknown  to  the  German  writer,  covers  much  of  the  same  ground,  and  still  remains 
our  chief  authority  on  the  remarkable  social  and  political  institutions  and  military 
organization  of  the  Masai  nomads.  About  half  of  the  present  work  is  occupied  with 
these  and  other  ethnographic  matters,  which  are  disposed  in  three  sections,  and 
treated  in  almost  exhaustive  detail,  with  a  clearness  and  thoroughness  that  leave 
nothing  to  be  desired,  while  the  numerous  illustrations  of  types,  implements, 
costumes,  dwellings,  and  the  like,  partly  from  drawings  and  partly  from  photo- 
graphs, maintain  the  high  repute  deservedly  enjoyed  by  German  typographic 
art  for  such  reproductions. 

But,  owing  to  its  startling  novelty,  most  readers  will  perhaps  be  attracted  in 
the  first  instance  to  the  fourth  section,  in  which  the  author  elaborates  his  strange 
and  strained  views  on  the  Semitic  origin  of  the  three  above-mentioned  ethnical 
groups.  These  represent  three  successive  waves  of  migration  from  North  Arabia, 
where  before  the  dispsrsion  they  had  long  dwelt  together  with  the  kindred 
Israelitish  people,  from  whom  they  separated  at  some  remote  epoch,  but  apparently 
between  5000  and  4000  B.o.,  and  made  their  way  by  the  isthmus  of  Suez  and  down 
the  west  side  of  the  Red  sea  to  their  present  domain  in  the  Mawl  steppe  lands  east 
of  Lake  Victoria  Nyanza. 

It  should  be  at  once  stated  that  this  singular  assumption  is  entirely  based  on 
the  national  traditions,  myths,  legends,  and  religious  observances  of  the  Masai 
people,  which  Captain  Merker  has  collected  with  rare  diligence,  and  which  are  here 
for  the  first  time  given  to  the  public.  That  they  present  astonishing  and  most 
unexpected  coincidences  and  parallelisms  with  the  corresponding  features  of  early 
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Jewish  social  and  religious  life  cannot  be  gainsaid,  so  much  so  that  one  may 
▼entore  to  say  that  henceforth  Masid  folklore  can  no  longer  be  neglected  by  the 
**  higher  critics."    But  that  they  lend  support  to  the  author's  prehistoric  migra- 
tion theories  will  be  believed  by  nobody  so  long  as  the  resemblances  admit  of 
a  less  extravagant  explanation.    Nor  are  these  theories  at  all  strengthened,  but 
rather  upset,  by  the  wild  etymologies  somewhat  inconsiderately  brought  to  their 
aid.    Thus  the  mjthical  El  dinet  people  are  the  Hittites,  and  they  dwelt  long 
beside  the  El  eberet,  %.e,  the  Hebrews,  sprung  from  the  Biblical  Eber^  while  the 
El  dinet  god  Nyau  is  the  Masai  god  Ngai,  and  the  Hebrew  Yahveh,  the  Assyrian 
form  of  which  is  Tau,  this  being  the  old  Masai  word  Tiau  =  ''  great."    All  this 
is  confirmed  by  the  first  of  the  ten  Ma?ai  commandments :  '^  There  is  one  only 
God.    Heretofore  you  called  Him  .  .  .  Emagdani  ('  Almighty ') ;    henceforth 
you  shall  call  Him  Ngai,'*  as  in  Exod.  vi.,  where  the  "  Almighty  "  (Shaddat)  is 
similarly  replaced  by  Jahveh.    But  this  was  in  the  Exodus  period,  say  1500  b.o., 
or  about  3000  years  after  the  Masai  migrations  (see  above),  so  that  the  reference, 
instead  of  confirming,  destroys  the  whole  scheme.    The  same  remark  applies  to 
the  other  "  identities/'  as  they  are  called,  such  as  Abel  =  the  Masai  Nabe ; 
Abraham  =  Narabdf  both  being  rich  in  cattle,  and  marrying  in  their  old  age ; 
Moses  =  Miisana ;  Tubal-Cain  =  el  konono,  where  Tubal  is  the  Somali  tumdlf  and 
the  Galla  iumtu,  both  meaning  "smith,"  while  Cain  is  the  Cainan  of  Gen.  v.  9, 
which,  like  the  Masai  el  kono,  also  means  "  smith,"  so  that  Tubal-Cain  =  "  smith- 
smith."    In  all  these  equations  the  chronological  difficulty  is  acutely  felt,  but  is 
met  by  the  suggestion  that  the  myths  and  associated  names  are  pre-Biblical, ''  eine 
gemeinsame  Uranschauung,"  that  is  to  eay,  the  common  property  of  the  proto- 
Babylonians,  proto-Israelites,  and  proto-Masai,  which,  after  the  dispersion,  was 
carried  away  by  them,  and  further  developed  independently  in  their  later  settle- 
ments—Mesopotamia, Palestine,  Masailand.    Bat  the  languages  of  these  peoples 
are  radically  distinct,  and  if  they  were  able  to  carry  away  and  preserve  such  a  bsxiy 
of  their  common  folklore,  it  will  be  asked  why  they  failed  to  preserve  something 
of  their  common  speech.    Captain  Merker's  assumption  presents  many  other  most 
formidable  difficulties,  which  are  not  found  in  the  more  obvious  view  that  the 
Masai  derived  their  scriptural  legends  and  practices  from  contact  with  the  Judaizing 
Falashes  of  the  neigbouring  Abyssinian  uplands* 

Besides  a  sketch-map,  showiog  the  full  extent  of  the  Masai  domaio,  there  are 
six  plates,  giving  the  designs  depicted  on  the  different  tribal  shields,  the  **  coats-of- 
arms"  of  the  various  septs,  and  the  brands  of  ownership  on  the  bodies  and  ears 
of  the  cattle  and  on  the  warriors'  spear-heads. 

A.  H.  Eeane. 

AzuRABA.'8  Chronicle. 

'  Les  Manusorits  de  la  "  Chronica  do  descobrimento  o  conquista  da  Guine"  par  Gomca 
Eannes  de  Azurara,'et  Ics  sources  de  Jo&o  de  Barros.'  By  Jules  Mees.  Lisbon 
(Bibliotheca  da  Bevista  Portugueza  Colonial  e  Maritima). 

In  this  valuable  pamphlet,  disfigured  by  many  bad  misprints,  Dr.  Mees 
de£cribe8  (1)  a  manuscript  in  the  Munich  Library  [Cod.  Hist.  (Lusit.)  102]  which 
once  belonged  to  the  orientalist  Quatremere,  and  was  purchased,  with  the  rest 
of  that  savant's  library,  by  Maximilian  IL,  King  of  Bavaria,  in  1859 ;  (2)  a 
manuscript  in  the  Madrid  National  Library,  numbered  2424;  (3)  a  manuscript 
in  the  Munich  Library,  in  the  Collection  of  *'  Valentin  Fernandez  Alem&o,"  and 
in  a  volume  once  belonging  to  Conrad  Peutinger,  and  entitled  by  him  'De 
insulis  et  peregrinatione  Lusitanorum.'  The  first  and  second  of  these  are  simply 
copies  of  the  Paris  Manuscript  of  Azurara,  which  has  been  printed  by  Santarem 
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and  translated  in  the  Haklayt  Society 'd  version  of  the  '  Glironicle  of  Guinea.*    The 
third  is  derived  from  the  same  source,  but  in  a  less  simple  manner.    It  is 
not  a  foil  copy,  but  a  much  shortened  form.    The  97  chapter's  of  the  Paris  text 
are  here  reduced  to  61 ;  chapters  5-7,  28,  49-50,  66,  and  97  are  wholly  omitted; 
whole  groups  of  other  chapters  are  rolled  into  one — thus  37-48, 51-9,  68-9,  72-4, 
together  amount  to  four  only  in  Valentin  Fernandez'  recension.    The  copyist  was 
apparently  in  a  desperate  hurry  to  finish  his  work,  and  makes  short  work  of  many 
of  the  reflections  with  which  Azarara  loads  his  chronicle,  though  adding  a  couple 
of  allusions  to  the  voyages  of  Gadamosto  (see  folios  215,  recto,  260,  verso,  of  the 
Fernandez  manuscript).    As  to  the  great  Paris  manuscript,  Dr.  Mees  seems  inclined 
to  believe  the  tradition  of  Fr.  Luiz  de  Souza,  according  to  which  the  Infant  D. 
Heory  presented  this  copy  to  the  King  of  Naples  in  1457.    He  also  suggests  that  the 
'  Chronicle  of  Guinea '  in  this  form  was  used  by  Las  Casas  in  his  '  Historia  de  las 
Indiap.'    From  a  note  on  fol.  161,  recto,  it  is  clear  that  the  manuscript  in  question 
remained  in  Spain  as  late  as  1702;   Luiz  de  Souza  appears  to  have  seen  it  at 
Valencia  many  years  earlier  (see  '  Historia  de  S.  Domingos,'  p.* 332,  edition  of  1623). 
Dr.  Mees  concludes  with  an  interesting  comparison  of  certain  passages  of 
Azurara's   Guinea  with  corre3ponding   parts  of   Barros  and    Pacheco   Pereira's 
Esmeraldo,    The  parallel  between  the  last-named  and  the  narrative  of  Gomea 
Eannes  in  the  matter  of  the   first  rounding  of  Cape  Bojador  is  yery  striking^ 
especially  as  Pereira  nowhere  acknowledges  any  obligation  to  Prince  Henry's 
panegyrist  (cf,  *  Esmeraldo  de  situ  Orbis,'  p.  39,  edition  of  1892;  'Chronica  de 
Guine/  p.  57,  edition  of  1841).     Barros,  on  the  contrary,  frankly  acknowledges 
that  Azurara*s  Guinea  is  the  chief  source  of  his  narrative  for  the  events  of  Prince 
Henry's  life,  though  for  Madeira  he  also  employs  certain  records  in  the  posseesion 
of  the  heirs  of  Jo^  Gonsalvez  Zarco,  the  principal  leader  in  the  Portuguese  dis- 
covery of  that  island.     It  is  not,  therefore,  surprising  to  find  that  he  makes  some 
use  of  nearly  every  part  of  Azurara's  African  chronicle,  only  passing  entirely  over 
the  matter  of  some  23  chapters  out  of  97  (viz.  chs.  1-3,  6-7, 24-5,  28,  49-50,  61-2, 
70,  78,  84-5,  89-92,  95-7).  C.  R.  B. 

History  of  Madagascar. 

'  Collection  des  Ouvrages  anciens  concernant  Madagascar.'    Vols.  i.  and  ii.    Paris : 

Comity  de  Madagascar.     1903-4.    Pp.  527,  559. 

This  valuable  eeries  of  Fontes  for  the  history  of  the  great  African  island,  under 
the  general  direction  of  the  veteran  Alfred  Grandidier  and  three  colleagues,  opens 
with  a  volume  containing  all  those  passages  relating  to  Madagascar  which  are  to 
be  found  in  French,  English,  Dutch,  German,  Portuguese,  Spanish,  Italian,  and 
Latin  works  between  1500  and  1613.  The  second  volume  continues  the  'ouvrages 
ou  extraits  d*ouvrages  relatifs  ^  Madagascar,^  from  1613  to  1640.  Thus  far,  we 
have  over  a  thousand  pages  of  material  for  the  history  of  the  '*  Island  of  the  Moon,* 
and  the  whole  undertaking  is  to  comprise  four  times  as  much — ten  Tolumes 
in  all,  with  an  average  of  from  450  to  550  pages,  furnishing  a  complete  collection 
of  deecription  and  reference,  in  all  languages,  and  by  men  of  every  nation,  down. to 
1800.  The  material  printed  appears  to  include  every  passage  of  importance  necessary 
to  illustrate  European  dealings  with  Madagascar,  together  with  the  history  and 
manners  of  the  native  races  from  the  end  of  the  fifteenth  to  the  end  of  the 
eighteenth  century.  Sufficient  explanation  and  emendation  is  famished  for  the 
thorough  understanding  of  the  texts.  Unpublished  manuscript  sources  have  been 
consulted,  early  maps  have  been  abundantly  reproduced ;  and  everything  has  been 
done  to  "  erect,"  in  the  editors*  words,  **  a  monument  not  less  valuable  than  the 
No.  IV.— April,  1905.]  2  h 
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Boalpture  of  Barrias,"  unveiled  at  Tananarivo  in  1901.  Alfred  and  Guillanme 
Grand idier  have  given  in  these  volumes  a  fresh  and  striking  proof  of  French 
interest  in  the  great  insular  possession  which  has  heen  a  suhjeot  of  intermittent 
national  amhition  at  least  since  the  days  of  Richelieu,  and  whose  acquisition  in  our 
own  time  is  a  proof  of  the  persistency  and  success  with  which  France  has  worked 
towards  some  at  least  of  her  "  traditional  aspirations.*' 

In  one  point  I  should  like  to  express  a  certain  dissent  from  M.  Alfred  Grandidier, 
He  denies  that  Marco  Polo  has  any  knowledge  of  Madagascar  or  any  intention  of 
referring  to  that  country ;  he  therefore  excludes  Polo  from  his  collection  of  sourcep, 
and  makes  the  Portuguese  Ck)vilham  the  first  to  name  Madagascar  to  Europeans — 
*' Ck>ntrairement  ^  Topinion  generale,  le  pays  que  Marco  Polo  a  nomm^  tant^t 
Madagascar  tantdt  Mogelasio  .  .  .  n*est  certainement  pas  I'tle  k  laquelle  nous 
.lonnons  aujourd'hui  ce  nom  .  .  .  Polo  n'ayant  pas  eu  connaissance  de  Tile  que 
nous  nommons  Madagascar  .  .  .  Premise  mention  de  Madagascar  en  Europe  par 
Pierre  de  Covilham,  en  1489"  (pp.  ix.,  x.,  1).    I  do  not  question  that  in  Messer 
Marco's  sketch  of  Madeigaacar  there  is  an  evident  mixture  of  genuine  and  spurious 
particulars,  the  latter  perhaps  referring  to  the  region  of  Makdashau,  Mogdicho,  or 
Magadoxo,  and  other  Arah  colonies  of  the  Somali  coast ;  hut  I  think  there  is  a 
gcod  deal  more  to  he  sud.    First,  the  name  is  undoubtedly  in  Polo.    Thus  in  the 
oldest  text,  that  of  the  Paris  manuscript  (1116  Fr.,  in  the  Bibliothdque  National, 
printed  hy  the  Paris  Geographical  Society  in  1824),  I  cannot  find  any  Mogelasio, 
nothing  but  Madeigascar  (see  Becmil  de  Voyages^  etc.,  tome  i.,  1824,  pp.  232-4). 
In  M.  Pauthier's  text,  the  next  in  importance,  it  is  always  Madeisgascar  (Pauthier, 
1865,  pp.  676-9).    In  the  primitive  Latin,  printed  by  the  Paris  Geographical  Society 
in  the  same  volume  with  the  fundamental  French  text,  it  is  Miidagastar  or  Mada" 
gascar  (fiecueU^  etc.,  as  above,  p.  469) ;  in  Bamusio,  it  is  Mttgastar  (R.,  II.,  57 
F. — 58  B.,  edition  of  1583).    Where  is  the  authority  for  MogeUuio  in  the  *  Livre 
des  Diversity '  of  the  Old  Venetian  ?    And  why  should  the  form  of  Madagcucar, 
in  any  case,  be  considered  a  corruption  of  Mogdicho  t  Why  should  it  not  rather 
be  a  word  meaning  **  Land  of  the  Malagasb,"  as  M.  G.  Ferrand  has  suggested  ('  Les 
Mosulmans  k  Madagascar.'    Paris,  1893)  ? 

And  secondly,  as  to  the  thing ;  Madeigascar  is  truly  described  by  Marco  Polo  as 
one  of  the  greatest  and  noblest  of  islands,  is  placed  by  him  with  fair  accuracy  '*  about 
a  thousand  miles  "  south  of  Scotra^  or  Socotra,  and  is  estimated  without  extravagant 
error  as  about  4000  miles  in  circuit.  His  Madagascar  fauna  is  mostly  absurd, 
and  his  statement  that  the  people  as  a  whole  "  adored  Maomet "  sounds  at  first 
little  better;  yet  undeniable  evidence  has  been  found  of  Arab  colonization  at 
various  points  of  the  coast,  especially  in  the  extreme  north-west  and  at  several 
places  on  the  eastern  seaboard.  Even  the  boars'  teeth  of  Polo's  narrative,  which, 
according  to  the  Italian  traveller,  were  carried  to  Eublai  Khan  as  curiosities,  and 
which  weighed  more  than  14  lbs.  a  piece,  though  possibly  to  be  identified  with 
hippopotamus  ivory  from  the  mainland,  derive  some  support  from  the  ancient  name 
of  Nossx-Damho,  or  "  wild-boar  island,"  now  long  fallen  into  disuse. 

Lastly,  as  to  Marco's  language  about  the  currents  which  here  set  southward 
with  such  force  that  no  one,  if  he  passed  beyond  Madagascar,  could  return  against 
them  (Jtecueil,  p.  233),  can  we  say  that  this  suits  the  Somali  coast  and  Magadoxo 
so  well  as  the  Mozambique  channel  and  Cape  Corrieotes  ?  From  the  latter  "  runs 
southward  along  the  coast  the  permanent  Lagullas  current,  and  Polo's  statement 
requires  but  little  correction"  (Yule-Cordier,  *  Marco  Polo,'  ii.,  416). 

C.R.  B. 
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AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Fiji  Folk-lobb. 

*  TaloB  from  Old  Fiji.'  By  Lorimer  Fison.   London :  A..  Moring,  Ltd.,  The  De  La  Move 
FreM.    Pp.  i.-xlT.,  1-175.    22  JUuUratiom  and  a  Map. 

Folk-tales  obtained  from  reliable  sources  and  told  in  a  pleasing  manner,  as  are 
tbese,  have  both  a  literary  and  a  scientific  value,  and  from  both  points  of  view  the 
old  Fijian  tales  told  by  Mr.  Fison  deserve  to  be  widely  read,  A  large  number  of 
interesting  ethnological  data  will  be  found  embedded  in  the  tales  as  well  as  in  the 
introduction  and  lippendix.  In  the  introduction  will  be  found  notes  of  various 
words  that  in  one  sense  have  a  harmless  significance,  but  which  are  employed  to 
convey  a  sinister  or  evil  meaning.  Among  the  Windward  islands  of  Fiji  two  sorts 
of  turtle  were  spoken  of,  "  short  turtle  "  and  '*  long  turtle.**  Of  these  the  former 
referred  to  the  real  turtle,  but  the  latter  to  the  dead  body  of  a  man  which  was  to  be 
eaten.  Among  the  Leeward  islands  a  like  distinction  prevailed,  pig  being  substituted 
for  turtle.  There  is  also  a  long  discussion  on  the  origin  of  cannibalism.  Mr.  Fison 
holds  that  in  former  days  the  Fijians  were  scantily  supplied  with  animal  food,  and 
as  they  were  subject  to  that  insatiable  craving  for  animal  food  which  an  exclusively 
vegetable  diet  produces,  they  betook  themselves  to  human  meat.  It  was  hunger, 
and  not  superstition  or  revenge,  which  led  to  cannibalism.  Most  of  the  dozen 
tales  are  interesting  as  stories  quite  apart  from  the  paychologicsl  or  ethnological 
data  they  contain ;  some  are  myths  of  origin,  others  account  for  the  migrations  of 
peoples,  or  narrate  the  deeds  of  doughty  chiefs ;  one  tells  of  the  untimely  death  of  a 
lad  who  was  the  offspring  of  the  sun  and  a  beautiful  human  girl.  One  boastful 
tale  states  that  *'  Napoleoni  was  a  son  of  Tonga,  for  his  mother  came  to  us  in  a 
ship  from  the  land  of  Merikei.  She  was  a  young  woman,  tall  and  fine ;  and  after  a 
while  she  sailed  again  to  her  own  land,  where  she  brought  forth  a  child,  though  no 
man  had  her  to  wife,  and  this  child  she  called  Napoleoni.  Now,  after  many  days, 
when  he  was  grown,  the  men  of  Faranise  sent  ambassadors  to  Merikei,  beggmg  for 
help  against  Uelingtoni.  ...  So  he  led  the  men  of  Faranise.  I  could  tell  you  of 
his  mighty  deeds — how  he  smote  the  enemies  of  Faranise,  though  they  were  many 
and  strong ;  how  he  chased  Uelingtoni  from  land  to  land  till  he  caught  him 
at  Uatalu,  and  banished  him  to  a  desert  island,  where  he  died.** 
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BUBOPB. 

Is  there  a  Olaoier  on  Ben  Heyis?— In  the  March  number  of  Symon8*$ 

Meteorological  Magazine  this  question  is  answered  in  the  affirmative  by  the 
Bev.  R.  P.  Dansey,  who  points  out  that  there  is  one  especial  feature  which  favours 
the  accumulation  and  duratiou  of  snow  on  Ben  Nevis  not  to  be  found  In  nearly 
such  a  marked  degree  on  any  other  Scottish  mountain.  The  summit  plateau, 
which  rises  steeply  from  the  south-west — the  Glen  Nevis  side— terminates,  after 
forming  the  summit  crest,  in  a  magnificent  series  of  precipices,  nearly  2  miles, 
in  length,  overlooking  the  north-east  face.  At  the  bottom  of  these  precipices  runa 
the  small  stream  of  the  AUt-a-Mhuilinn,  whence  the  corrie  takes  its  name  (see  the 
photograph  here  reproduced).  On  the  other  side  of  this  rise  again  the  steep  scree- 
covered  slopes  of  Carn  Mor  Dearg,  4012  feet,  which  at  the  head  of  this  great  oorrie 
joins  Ben  Nevis  on  the  east  by  an  arete  which  never  falls  below  3178  feet.    The 
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oorrie  Ii  enolowd  oa  all  ■idet  uo^t  the  nortii  by  very  bigb  ground.  Th«H  grand 
eliSi,  however,  their  2  milu  of  length  aeuned  by  buttraai,  ridge,  and  gnUey,  not 
only  keep  off  the  sun,  but  they  aUo  intercept  the  warm  Atlantio  winde  which  blow 
over  the  top  and  on  to  the  elope*  of  the  oppoeite  mountain.  Cam  Mot  Devg, 
leaving  the  snow-oovered  oorrie  in  a  ootd  atmosphere  of  iU  own  makiag.  By  far 
the  greater  part  of  the  enow  that  falla  on  Ben  Nevis  with  all  winda  from  aontii  by 
weat  to  weet-Dorth- west— which  are  the  prevailing  winda,  and  bring  the  heaviect 
■Dowfidla— U  awept  off  over  the  precipieea,  where  it  accumulatee  in  the  great 
hollows  and  gulliea  nndemeath,  in  the  AUt-a-M  hoi  linn  corrie.  The  maximum 
depth  on  the  lummit  ii  generally  reached  abmt  the  end  of  April  or  some  time  in 


Hay.  The  snow  usually  diaappears  from  the  summit  about  the  beginning  of  July, 
except  diifto,  but  the  much  greater  accumulation  below  atill  remains.  The  mini- 
mum depth  of  snow  under  the  precipieea  is  usually  found  at  the  banning  of 
September.  The  Rev.  A.  E.  Kobertaon  says  of  these  accumulations  of  compacted 
■now,  "  If  you  were  to  examine  int)  it,  I  am  aure  you  would  find  them  practically 
ice,  say  after  12  or  24  inches  below  the  surface,  and  t  think  also  they  would 
ahow  glacial  movement  as  well,  so  if  that  makes  a  glacier,  then  I  think  you  have 
it  on  Ben  Nevis."  They  have  never  been  quite  melted  away  within  living 
memory,  ao  no  one  knows  what  is  below,  or  how  much  is  below.  Mr.  Bobstson 
crossed  the  largest  "glacier"  between  the  Ohserratory  Ridge  and  the  N.E. 
Buttress  (climbers'  names  for  routes  up  the  precipices)  in  August  last,  and  said 
the  length  of  the  "  glacier  "  from  top  to  bottom  was  then  300  feet ;  that  it  waa 
of  an  average  breadth  of  50  yards,  hard  as  a  board,  ribbed  just  like  nSo^  in  the 
AlpR,  and  that  it  would  not  melt  much  mora,  If  at  all,  tbat  year.  In  many  places 
at  ita  side  he  could  look  over  into  the  bergschrucd  between  the  rocks  and  the 
snow,  and  could  see  down  a  great  way,  in  many  places  50  feet ;  so  Mr.  Bobertson 
concluded  tbat  if  it  was  SO  feet  at  the  sides,  it  must  have  been  much  more  in 
the  middle.  The  rocks  near  it  were  heavily  glaciated  and  rounded  off.  Hr. 
Bobertson,  who  has  a  knowledge  of  all  the  mountains  over  3000  feet  high  in 
Scotland,  aaya  that  it  ia  on  Ben  Nevis  only  that  even  a  seml-glacler  exiata,  and 
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that  the  snow-beds  in  the  Oairngorms  are  much  more  open,  and  therefore  more 
liable  to  be  practically  melted  away  in  a  hot  summer.  The  level  of  the  Ben 
Nevis  *'  glacier  "  would  be  about  3000  feet,  part  of  it  higher,  and  parf>  perhaps, 
lower.  The  corrie  of  the  Allt-a-Mhuilinn  is  probably  the  wettest  spot  in  Gkeat 
Britain ;  if  a  rain-gauge  were  placed,  as  Mr.  Gethin  Jones  recently  suggested  in 
Symans's  Meteoroloffical  Magazine^  half  a  mile  on  the  lee  side  of  the  summit  of  Ben 
Nevis,  that  is  the  side  opposite  to  that  on  to  which  the  prevailing  rain-bearing  winds 
blow,  this  corrie  would  be  the  spot.  But  the  difficulties  attending  its  reading  would 
be  very  great,  especially  from  October  to  June,  when  the  corrie  is  often  full  of  drift 
snow ;  and  on  the  advent  of  warmer  weather,  avalanches,  due  chiefly  to  the  giving 
way  of  the  cornices  on  the  clififs  above,  crash  right  down  into  the  centre  of  the  corrie. 
The  Simplon  Tonnel. — ^Th^  last  remaining  barrier  dividing  the  galleries 
driven  from  the  north  and  south  ends  of  this  tunnel  was  pierced  in  February  last. 
In  spite  of  the  difficulties  and  delays  by  which  the  undertaking  has  been  beset, 
the  allignment  had  been  accurately  maintained,  and  the  junction  was  effected 
in  accordance  with  the  calculations  of  the  engineers.  Among  the  chief  difficulties 
encountered  was  the  amount  of  underground  water  to  be  dealt  with,  and  the  great 
heat  experienced.  We  hope  to  recur  to  the  subject  of  the  tunne],  as  it  affects  the 
main  lines  of  international  communication  in  Central  and  Western  Earope. 

A  Sew  Stalactite  Cave  near  Triest.— Herr  G.  A.  Verko,  leader  of  the 
Grotto  Section  of  the  Triest  Touring  Club,  has  discovered  at  Markoveina,  near 
Triest,  a  cave  of  great  extent.  With  its  many  spacious  halls  full  of  the  most 
beautiful  stalactites,  it  far  surpasses  in  grandeur  all  other  grottoes  of  the  Karst 
known  down  to  the  present  time.  The  most  interesting  item  in  the  discovery  is  a 
great  subterranean  watercourse  running  the  whole  length  of  the  principal  cavern. 
Two  perpendicular  chasms,  one  115,  the  other  72  feet  deep,  lead  into  the  interior  of 
the  cavern.  Some  blind  troglodyte  animals,  iocluding  several  quite  new  speciep, 
were  found.  Below  a  third  passage  into  the  cavern,  at  present  completely  blocked 
in  consequence  of  an  infall,  there  lies  a  rich  deposit  of  fossil  remains  of  animals 
dating  from  the  Ice  age.  Even  at  the  first  exploration  of  the  cave  many  parallel 
caverns  were  found,  and  nimierous  side  passages  containing  fine  groups  of  large  sinter 
formatioDs  of  all  colours. 

The  Distribution  of  Population  in  Sweden  in  Relation  to  Geological 

Formations. — Hr.  Per  Stolpe  has  compared  the  density  of  population  with  the 
geological  deposits,  and  finds  that  there  is  a  marked  connection  between  them 
(rmery  Haft  8,  1904).  Other  factors  have,  no  doubt,  contributed  to  the  present 
distributioD.  One  of  these  is  the  climate,  but  its  effect  is  not  nearly  so  great 
as  might  be  expected.  In  some  points,  also,  coDcentration  of  population  may 
be  caused  by  the  lumber  and  iron  industries.  But  on  the  whole  the  influence  of 
geological  cooditions  is  apparent — the  limit  of  marine  deposits,  the  occurrence 
of  calcareous  soil,  and  the  configuration  of  the  surface.  As  Prof.  Hogbom  has 
noticed  in  Northern  Sweden  (vol.  21,  p.  75),  calcareous  soils  derived  from  the 
Silurian  formation  are  especially  fruitful.  It  has  also  been  remarked  that  the 
vegetation  is  more  luxuriant  over  the  latest  eruptive  rockp,  basalt  and  rhyolite, 
than  in  the  surrounding  districts. 

Notes  on  Iceland.— The  expedition  referred  to  in  vol.  23,  p.  326,  has  returned 
to  Denmark,  having  surveyed  about  450  square  miles  of  the  most  difficult 
country  in  the  island.  The  Hvannadalsnukr,  in  the  Vatna-jdkul,  the  highest 
point  in  Iceland,  was  found  to  have  a  height  of  6955  feet,  whereas  the  former 
triaogulation  gave  only  6427  feet.  In  another  paper  in  the  Oeografisk  Tidskrift, 
Bol.  17,  Hefte  viii.,  Prof.  Prytz  speaks  of  arboreal  vegetation  in  Iceland.  There  is 
evidence  that  the  island  was  originally  covered  with  wood  from  the  shore  to  the 
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mouDtaios,  and  probably  the  foreata  were  composed  of  birch,  willow,  and  mouotain 
aab,  which  are  still  found  in  small  copses,  e8i)eciall7  the  first.  The  inhabitants 
have  cleared  the  wood  to  provide  pasture  land,  and  have  used  it  to  make 
charcoal  and  to  roof  their  houses.  The  further  the  trees  are  from  the  villages  the 
larger  their  growth.  Gsptain  Carl  Byder,  in  1898,  was  the  first  to  propose  the 
re-afiforestation  of  the  island,  and  now  an  arboricultural  society  in  Reykjavik  is 
laying  out  plantations,  and  the  agricultural  society  of  Iceland  is  promoting  the 
establishment  of  arboricultural  societies  throughout  the  country.  Dr.  Thoroddsen 
discusses  in  Ymer,  Haft  4,  1904,  the  question  of  a  post-glacial  land  connection 
between  Iceland  and  the  Fnroes,  which  has  been  assumed  by  botanists  to  account 
for  the  vegetation  of  the  ieland.  At  the  beginning  of  the  Miocene  period  land 
certainly  extended  over  the  Atlantic  from  Scotland  across  the  Faoroes  and 
Iceland  to  the  east  coast  of  Greenland,  but  subsequently  sank,  and  the  island, 
much  larger  at  the  beginning  of  the  Plioceue,  gradually  sank,  and  its  present 
hydrographic  system  was  formed.  The  dolerite  streams  ejected  at  the  end  of 
the  period  simply  adapted  themselves  to  the  valley  system  already  developed. 
The  hypothesis  of  a  post-glacial  land  counection  involves  an  elevation  of  about 
380  fathoms,  which  would  have  turned  the  North  sea  and  Baltic  into  dry  land. 
It  may,  however,  be  maintained  that  Iceland  and  the  submarine  ridge  rose,  while 
other  areas  remained  undisturbed,  but  the  absence  of  reptiles,  batrachians,  and 
all  the  higher  mammals  is  opposed  to  this  view,  which,  moreover,  is  unsupported 
by  geological  evidence. 

ASIA. 

Physical  History  of  the  Eishon  and  Jordan  Valleys.— Prof.  Bonney 

gives  a  note  in  the  Qedtogiccd  Magazine  for  December,  1904,  on  the  mode  of  origin 
of  the  present  features  of  the  Kishon  valley  and  adjoining  districts  in  Palestine, 
which  precents  a  somewhat  difficult  problem.  A  broad  trench,  he  points  out,  has 
been  cut  in  the  limestone  highlands  of  Palestine  to  a  depth  of  1000  feet,  and  is  now 
occupied  by  the  plains  of  Acre  and  Esdraelon,  the  latter  branching  eastward  into 
two  armp,  separated  by  Jebel  Duhy  or  little  Hermon,  but  maintaining  their  trench- 
like form,  and  cutting  through  the  limestone  isthmus  which  must  once  have  united 
Samaria  and  Galileo.  This  trench  is  obviously  a  river-valley,  but  it  is  on  much 
too  large  a  scale  to  have  been  excavated  by  the  present  Kishon  system.  Such  a 
task  seems  to  necessitate  not  only  a  heavier  rainfall,  but  also  a  much  larger 
drainage  area  than  now  exists.  The  trench  is  obviously  a  beheaded  valley,  the  two 
streams  which  descend  to  the  Jordan  on  either  side  of  Jebel  Dahy  having  trespassed 
westward  owing  to  their  more  rapid  fill,  and  pushed  the  watershed  in  that 
direction.  Thup,  in  Prof.  Bonoey's  opinion,  the  Kishon  valley  is  older  than  that  of 
the  Jordan,  and  still  retains  its  ancient  character  to  the  west  of  the  passes.  The 
original  stream  must  have  been  little  less  important  than  the  Jordan  itself,  and  its 
waterehed  would  seem  to  have  lain  far  to  the  east  on  the  Syrian  highlands.  The 
movement  by  which  these  were  first  raised  would  thus  have  culminated  in  an  axis 
still  indicated  by  the  headwaters  of  the  Jarmuk,  Zerka,  and  other  streams,  which 
formerly  made  their  ways,  by  a  limited  number  of  outlets,  westwards  to  the 
Mediterranean.  Prof.  Bonney  also  discusses  the  origin  of  the  Jordan  valley,  to 
which  he  considers  the  term  "  rift-valley  "  to  be  inappropriate,  and  substitutes  the 
more  suitable  term  "  trough  valley."  •    He  holds  to  the  view  that  the  watershed 

*  When  the  evidences  of  fracture  are  more  obvious  in  the  volley-sides,  as  in  East 
Africa,  he  would  be  more  ready  to  allow  the  t.rm  •'  rift-valley  "  to  stand,  and  here,  it  ia 
to  be  feared,  it  has  become  too  firmly  established  to  make  way  for  a  term  that  would  be 
less  liable  to  misconception.  The  origin  of  the  word  is  often  ascribed  to  Prof.  Gregory, 
but  we  believe  that  that  writer  adopted  a  term  already  in  use  locally. 
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between  the  Dead  sea  and  the  Galf  of  Akabah  is  not  an  original  feature,  but  that  a 
connection  between  the  two  did  exist  formerly. 

Peter  I.  Bange,  Bnssian  Central  Asia.— The  latest  number  of  the  IzvesOa 
of  the  Russian  Geographical  Society  (1904, 1  and  2),  which  is  only  just  now  out, 
contains  an  article  by  Lieut.-Colonel  Noyitskiy  about  his  exploration  of  the 
Peter  I.  range.  An  immense  area,  thickly  covered  with  snow-fields  and  glaciers, 
was  discovered  in  this  range  in  its  eastern  part,  between  the  Muk-su  and  the  upper 
course  of  the  Khingu.  It  is  beautifully  seen  from  the  top  of  the  Gardanikaftan 
pass  (12,800  feet  high),  and  was  explored  by  ons  of  the  members  of  the  Lipskiy 
expedition.  The  main  result  of  these  explorations  and  the  extensive  survey  which 
was  made  is  to  fully  establish  the  fact  that  the  Peter  I.  range  is  a  south-western 
continuation  of  the  Trans- Alai  range,  and  represents,  like  this  last,  the  border  range 
of  the  great  Central  Asian  plateau. 

Northern  Tobolsk. — ^The  same  number  of  the  Izvestia  contains  an  elaborate 
sketch  of  the  northern  parts  of  the  government  of  Tobolsk  and  its  inhabitants  by 
A.  A.  Dunin-GK)rkavich,  who  has  spent  thirteen  years  in  this  part  of  Western 
Siberia.  This  territory,  which  covers  367,300  square  miles,  continues  to  be  repre- 
sented on  our  maps  as  a  blank,  or  as  an  immense  marsh.  It  now  appears,  from  a 
map  of  this  region,  on  a  scale  of  1 :  680,000,  which  is  given  by  the  author,  that 
a  wide  plateau,  which  rises  about  100  feet  or  more  above  the  general  level  of  the 
land,  covers  the  space  between  the  Ob  and  the  Irtysh ;  the  remainder  is  occupied 
by  tundras  in  the  north,  and  forests  elsewhere — marshy  in  the  lower  parts,  and 
dry  on  the  above-mentioned  plateau.  The  population  of  this  wide  territory  is  only 
36,000  souls,  consisting  chiefly  of  Ostyaks — who  occupy,  together  with  Voguls,  the 
woody  parts  of  the  region— Samoyedes  in  the  far  north ;  a  few  Zyrians ;  and  some 
Russians  settled  along  the  courses  of  the  rivers.  We  find  in  the  same  number 
papers  on  the  water  reservoirs  of  the  upper  Volga,  by  I.  V.  Bushmakin ;  on  pen- 
dulum observations  in  the  Urals,  by  D.  I.  Dubyago ;  and  on  astronomical  work  in 
the  same  region,  by  B.  Saveliefif. 

France  and  Siam. — The  treaty  between  France  and  Siam,  which  has  been 
the  subject  of  so  much  discussion  during  the  past  three  years,  was  at  last  ratified 
in  its  amended  form  at  the  close  of  last  year.  It  will  be  remembered  that  a  first 
treaty  was  signed  in  October,  1902,  but  that  the  outcry  raised  against  its  pro- 
visions by  the  Freoch  colonial  party  was  such  that  it  was  withdrawn  by  the 
French  government  without  being  presented  for  ratification.  A  new  treaty  was 
negotiated,  and  this  was  signed  on  February  13, 1904,  its  general  provisions  being 
noted  in  the  Journal  for  the  following  May  (vol.  28,  p.  684).  On  June  29, 1904, 
a  further  convention  was  signed,  by  which  the  original  treaty  was  once  more 
modified  in  certain  directions.  The  most  important  provision  is  that  by  which  the 
frontier  between  the  Tonle  Sap  (great  lake)  and  the  Gulf  of  Siam  is  laid  down. 
The  line  follows  a  number  of  small  rivers  and,  finally,  a  chain  of  mountains  running 
down  to  the  sea  at  Cape  Lem-ling,  the  result  being  to  supply  a  natural  frontier, 
and  to  give  to  France  the  port  of  Erat  and  the  adjoining  territory  on  the  south. 
Another  provision  of  the  supplementary  convention  rectifies  the  frontier  of  the 
protected  state  of  Luang  Prabang,  to  which  Siam  makes  over  small  areas  both  in 
the  south  and  north.  The  terms  of  this  convention  are  printed  at  length  in  the 
JRevue  Fran^aise  for  January,  1905.  The  tenitory  yielded  up  by  Siam  to  France 
in  the  Erat  district  was  formally  handed  over  during  the  last  days  of  1904,  and 
eight  days  later  the  Siamese  territory  of  Ghantabon,  which  has  been  occupied  by 
way  of  pledge  during  the  whole  course  of  the  dispute  between  the  two  countries, 
was  evacuated  by  the  French  troops.  A  commission  for  the  demarcation  of  the 
boundary  on  the  spot  has  already  commenced  operations  in  the  Erat  region,  the 
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head  of  the  French  party  being  Commandant  Bernard.  The  frontier  in  the  Bassac 
region  will  be  fixed  later  on,  after  the  conclnsion  of  the  summer  and  autumn  rainy 
seaaon. 

Korea  in  Early  Maps. — M.  A.  Pawlowski  has  attempted  to  sketch  the 
history  of  the  cartography  of  Korea  in  a  paper  printed  in  the  Bulletin  of  the  Boche- 
fort  Geographical  Society  (1901,  No.  3).  The  sketch  is  far  from  complete,  and  is 
marred  by  some  inaccuracies,  but  a  few  points  of  interest  may  be  noted«  It  is 
somewhat  singular  that  many  of  the  earliest  maps  of  the  extreme  east  of  Asia 
show  a  peninsula  in  this  region,  though  M.  Pawlowski  makes  a  very  doubtful 
assumption  when  he  regards  this  as  possibly  representing  Korea.  The  first  yague 
indication  of  such  a  peninsula  might,  in  fact,  be  traced  back  to  the  map  of  Mar- 
tellus  Germanus  (about  1489),  to  which  he  makes  no  allusion.  The  more  pro- 
nounced form  which  it  takes  in  the  1511  map  of  Beroardus  Sylvanus,  and  its  still 
greater  development  in  the  "  Nordenskold  gores ''  (to  which  also  no  reference  is 
made)  and  Bord one's  rough  map  of  1528,*  can  likewise  be  hardly  the  result  of 
definite  knowledge.  During  the  middle  of  the  sixteenth  century  the  knowledge  of 
this  region  continued  exceedingly  vague,  and  the  1570  **  Theatrum  **  of  Ortelius 
(unaccountably  ascribed  to  Mercator  in  the  article)  gave  no  indication  of  the  Korean 
peninsula,  while  Mercator  gave  the  name  to  an  island.  M.  Pawlowski  ascribes  the 
first  definite  advance  to  Llnschoten,  whose  map,  he  says,  shows  the  first  proper 
appreciation  of  the  general  form  of  Korea,  though  still  leaving  the  question  of  its 
connection  with  the  continent  undecided.  It  is  not  quite  clear  in  what  direction 
Linschoten's  map  shows  much  advance  oq  that  of  Mercator,  or  on  that  of  1595, 
issued  with  the  later  editions  of  Ortelius,  the  materials  for  all  these  having 
evidently  been  much  the  same.  The  1595  map,  which  embodies  the  information 
collected  down  to  thU  time  by  the  Portuguese,  was  the  work  of ''  Ludoico  Teisera.*' 
One  of  the  first  maps  to  show  Korea  correctly  as  a  peninsula  was  the  Hakluyt  map 
of  1600,  but  the  old  delineation  as  an  island  was  adhered  to  in  Holland  and  else- 
where until  some  time  later.  In  later  times  a  great  improvement  was  due  to  the 
information  sent  home  by  the  French  Jesuits,  and  published  by  D'Anville,  to 
which,  however,  M.  Pawlowski  demotes  little  attention,  while  giving  full  credit  to 
the  contribution  of  Strahlenberg,  in  his  large  map  of  1730.  The  work  of  La  P^rouse, 
Broughton,  and  Kmsenstern  brings  us  down  practically  to  modern  times. 

AFRICA. 

The  Alexander-Gosling  Expedition.  —  We  have  received  further  news 
of  this  expedition,  dated  "Kadde,  Lake  Chad,  December  27,  1904"  (cf.  Journal, 
vol.  24,  p.  589 ;  vol.  25,  p.  176).  The  sad  death  of  Captain  Claude  Alexander, 
which  had  naturally  cast  a  gloom  over  the  whole  expedition,  had  occurred  .on 
November  13,  at  Maifone,  whither  he  had  been  taken  on  falling  ill  with  enteric  fever. 
The  case  had  been  hopeless  from  the  first.  The  survey  party  under  his  charge  had 
had  some  hard  times  owing  to  the  rainy  season,  difficulties  of  transport,  and  scarcity 
of  food,  but  no  efibrts  were  spared  to  carry  out  the  mapping  operations  in  the  best 
way  possible.  Eventually  the  survey  was  continued  under  favourable  circum- 
stances up  to  Kuka,  a  connection  having  thus  been  made  between  Ibi  and  that 
place,  via  Bauchi  and  Gombe,  by  a  line  of  latitudes  and  azimuths  up  to  the  frontier 
of  Bomu,  and  afterwards  by  a  rigorous  traverse.  Since  arriving  at  Kuka  the 
leader  and  Mr.  Talbot  had  carried  out  a  trip  on  Lake  Chad,  making  a  sketch-map 

•  The  somewhat  similar  delineations  of  a  peninsula  by  Mercator  (1.538)  and  by 
Gemma  Frisius  (1551)  have  a  different  origin,  being  evidently  modifications  of  the  great 
south-eastern  peninsula  of  earlier  maps,  itself  a  survival  of  the  Ptolemaic  influence. 
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of  the  portioQ  visited.  From  Lieut.  Alexander's  account,  it  appears  that  the  con- 
figuration noted  by  French  officers  on  the  eastern  side  of  the  lake  extends  also  to 
the  west,  the  whole  of  the  portion  navigated  being  filled  with  a  network  of  islaodp. 
Starting  from  Kadde,  which  is  close  to  the  lake  and  about  20  miles  north  of  Kuka, 
the  explorers  went  north-east  to  a  point  about  30  miles  due  east  of  the  mouth  of 
the  Yo  river.  It  had  been  impossible  to  proceed  south-east,  owing  to  the  many 
belts  of  marshy  islands  half  under  water.  The  majority  of  these  are  from  1  to 
6  miles  in  length,  with  a  sandy,  shelly  soil.  They  are  covered  with  short  coarse 
grass,  with  occasional  belts  of  high  reeds  or  low  bushes.  The  Maria  bushes,  of 
which  thick  belts  were  seen  fringing  the  lake-shore  south  of  Kadde,  were  not,  how- 
ever, observed  on  the  islands.  On  several  islands  collectioos  of  low  deserted  grass 
huts  were  seen,  but  it  was  impossible,  throughout  the  journey,  to  get  in  touch  with 
the  Budduma,  who  always  fled  on  the  approach  of  the  white  men.  They  seemed 
to  possess  large  herds  of  cattle,  and  have  numbers  of  canoes  made  of  dried  reed- 
stalks  tied  together  in  layers.  These  are  picturesque  in  appearance,  being  in  shape 
like  the  Venetian  gondola.  Soundings  were  constantly  taken,  and  the  depth  of  the 
lake  found  to  be  almost  uniformly  from  1  to  1^  foot,  though  between  the  Yo 
mouth  and  Eadde  it  reached  2^  to  4  feet.  The  bottom  is  shelly  and  sometimes 
firm,  but  more  usually  consists  of  soft  black  mud.  The  wind,  which  is  generally 
north-east,  appears  to  influence  the  level  greatly,  a  fall  of  10  inches  being  on  one 
occasion  observed  in  a  single  night.  Owing  to  the  shallowness  of  the  lake  and  the 
many  islands,  it  was  found  impossible  to  take  the  expedition  across  to  the  Sbari 
mouth,  so  the  bulk  of  the  expedition  was  to  go  round  through  the  Eotoko  country. 
Lieut.  Alexander  hopes,  if  possible,  to  push  on  to  the  south-east  through  the  little- 
known  region  between  the  Shari  and  upper  Nile,  returning  by  the  east  coast.  A 
few  additional  details  are  contained  in  a  letter  from  Captain  Gosling,  who  says  that 
the  Yo  is  a  wonderful  little  river,  being  at  high  water  at  Yo  in  December,  while  all 
the  surrounding  country  was  dry  and  burnt  up,  the  scanty  rains  having  ceased 
about  August.  Mr.  Talbot,  whose  aid  in  the  survey  work  is  said  to  have  been 
invaluable,  has  returned  home,  bringing  with  him  the  map  eo  far  as  completed. 
Altogether  an  excellent  piece  of  work  seems  to  have  been  accomplished. 

Flint  Implements  &om  the  Fayum. — Mr.  H.  W.  Seton-Earr  sends  us  a 
short  printed  description  of  the  flint  implements  discovered  by  him  in  the  Fayum 
during  his  expedition  in  October,  1903.  It  includes  an  extensive  series  of  illustra- 
tions (both  drawings  and  photographs)  of  the  principal  objects  found,  which  will 
be  useful  as  giving  a  comprehensive  view  of  the  whole  collection  previous  to  its 
distribution  among  widely  separated  museums.  The  objects  are  found,  not  only 
along  the  border  of  the  ancient  lake,  but  on  any  ground  in  the  vicinity  where  there 
are  no  sedimentary  deposits  or  superimposed  material  from  the  weathering  of 
clififs,  etc.,  or  from  sand  drift ;  provided  that  material  was  available  in  the  form  of 
flint  and  agate  boulders,  and  that  settlements  of  pre-historic  man  existed  in  the 
neighbourhood.  The  first  condition  is  met  on  the  summits  of  undulations  where 
the  prevailing  north  wind  keeps  the  sand  from  settling,  especially  on  the  north 
sides.  Mr.  Seton-Earr  thinks  that  implements  of  many  different  epochs  are  mixed 
up  on  the  surface  of  the  Fayum  desert,  and,  while  not  stating  definitely  that  any 
are  of  PalsBolithic  age,  holds  that  man  existed  here  during  the  glacial  epochs. 
Among  the  implements  not  figured  are  some  mealing-stones  or  com-grindcrs,  and 
a  series  supposed  to  be  fish-scaling  knives,  representing  a  type  peculiar  to  the 
Fayum,  which  has  been  placed  in  its  entirety  in  the  Cairo  Museum.  The  objects 
figured  include  arrow  and  lance  heads,  saws,  borers,  knives,  axe-heads,  as  well  as 
many  of  uncertain  use ;  some  crescent-shaped,  others  apparently  to  serve  as  adzes, 
etc.,  etc.    Some  of  the  types  appear  to  be  unique. 
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Northern  Territories  of  the  Oold  Coast.— The  report  of  Lieut-Colonel  A. 

Morris  on  the  Northern  Territories  of  the  Gold  Coast  for  1903  (Colonial  Reports, 
Annual  No.  429)  shows  that  the  general  condition  of  the  protectorate  is  satis- 
factory. A  station  was  established  at  Salaga  in  June,  1902,  and  has  led  to  a  great 
IdAuz  of  trade  and  to  a  considerable  increase  in  the  caravan  tax.  The  general 
health  of  EaropeaDs  in  the  protectorate  is  good,  the  climate  of  the  Northern 
Territories,  in  Colonel  Morris's  opinion,  being  much  superior  to  that  of  the  coast. 
Salaga  is  apparently  the  most  unhealthy,  while  Gkunbaga  has  the  healthiest  record. 
Considerable  progress  has  been  made  during  the  year  in  mapping  the  protectorate. 
The  greater  portion  of  the  Kintampo  district  has  been  sketched,  as  well  as  the 
country  extending  from  Gambaga  nearly  40  miles  to  the  south  and  west;  the  north- 
western portions  of  the  Black  Yolta  district  lying  between  10°  and  11°  N.  lat., 
and  2°  and  2°  46'  W.  long. ;  and  the  Volta  from  Yeji  to  Wuyima.  Sketches  on 
a  large  scale  have  also  been  made  of  the  environs  of  Gambaga,  Salaga,  Wa,  and 
Kintampo,  to  a  radius  of  five  miles.  The  protectorate  appears  suitable,  both  as  to 
soil  and  climate,  for  the  cultivation  of  cotton,  and  the  success  of  this  commodity 
as  an  article  of  export  seems  to  mainly  depend  on  the  facilities  of  transport ;  the 
best  districts,  therefore,  for  growing  cotton  would  be  in  the  immediate  vidnity  of 
the  Volta  river.  The  cost  of  transport  has  been  considerably  reduced  since  the 
opening  of  the  Volta  River  Transport  Sfcr?ice,  but  is  still  very  high.  T«ro  new 
roads  have  been  completed — the  permanent  road  between  Gambaga  and  Salaga 
via  Patenga  and  Ehobia,  150  miles  long  and  16  feet  wide,  and  a  road  from  Wa  to 
Gambaga,  joining  the  old  main  road  from  Gambaga  at  fiimba. 

Bailways  in  British  West  Africa. — A  Bluebook  issued  in  December,  1904, 
reports  that  there  were  then  in  full  working  order  135  miles  of  nulway  (2  feet 
6  inches  gauge)  in  Sierra  Leone,  and  87  still  in  course  of  construction ;  125  miles 
(3  feet  6  inches  gauge)  completed  in  Lagos ;  and  170  completed  in  the  Gold  Coast, 
making  altogether  430  miles  completed  in  the  three  colonies.  In  the  case  of  all 
three  railways  the  construction  has  been  carried  out  tentatively  by  sections,  a 
policy  framed  with  a  view  to  the  general  interest  of  each  colony  rather  than  to 
rapidity  of  construction.  The  difficulties  of  railway  construction  in  West  Africa 
include  the  want  of  landing  facilities,  sickness  of  the  staff,  excessive  rainfall, 
obstruction  caused  by  the  dense  tropical  forest,  and  the  necessity  of  carrying  on 
the  entire  work  and  conveying  all  the  materials  from  one  base.  In  Sierra  Leone, 
the  first  32  miles  of  line  running  eastwards  from  Freetown  to  Songo  Town  was 
completed  in  December,  1898 ;  the  next  23  to  Rotifunk  in  March,  1900 ;  the  next 
80  to  Bo  in  October,  1902 ;  while  of  the  87  miles  of  the  Bo-Baiima  section,  51} 
were  completed  in  February,  1904.  A  local  line  to  meet  the  needs  of  officials 
residing  on  the  salubrious  heights  above  Freetown,  and  necessitating  steep  gradients 
(1 :  23)  for  a  large  part  of  the  route,  was  completed  and  opened  on  March  1, 190i. 
In  Lagos  the  railway  line  of  125  miles,  from  Lagos  Town  to  Ibadan,  has  been  in 
running  since  December,  1900.  It  includes  the  Denton  Railway  Bridge  from  Iddo 
island  to  the  mainland.  A  short  branch,  1}  miles  long,  from  Aro  across  Ogun 
river  to  the  gates  of  Abeokuta,  has  also  been  constructed.  The  bridge  across  the 
Ogun  is  549  feet  long.  The  Gold  Coast  line,  from  Sekondi  to  Eumad,  was 
completed  in  September,  1903. 

Snrreys  in  South  AMca. — The  report  of  the  astronomer  at  the  Cape  for 
1903  announces  the  completion  of  the  field-work  and  computations  relative  to  the 
survey  of  the  Anglo-German  boundary  of  South-West  Africa,  while  the  reduction 
of  the  geodetic  survey  of  Southern  Rhodesia  is  also  complete!.  Operations  in 
connection  with  the  measurement  of  the  arc  along  the  30th  meridian  from  the 
Zambezi  to  Lake  Tanganyika,  under  the  direction  of  Dr.  Rubin,  were  in  progress 
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duriog  tbe  year,  but  Oiving  to  grass  fires  little  could  be  done  beyond  recouDAissance, 
baaooning,  and  astronomical  observation.  A  site  for  a  base  line  was  selected  on  a 
plain  alongside  the  river  Loangwa,  near  its  intersection  with  the  15th  parallel 
of  latitude.  Under  the  superintendence  of  Colonel  Morris,  geodetic  operations  in 
the  Transvaal  and  Orange  River  Colony  commenced  in  January,  1903.  This 
survey  will  embrace  the  following  series:  Newcastle  (Natal)  to  the  Limpopo 
(along  the  30th  meridian),  415  miles;  Limpopo  to  Ottoshoop,  230  miles;  Belfast 
to  Ottoshoop,  240  miles;  Newcastle  to  Christiana,  220  miles;  Ottoshoop  to 
Kimberley,  245  miles ;  Pretoria  to  Cala  (through  Kroonstad),  405  miles ;  Hope- 
town  to  Natal  (through  Wepener),  320  miles;  Newcastle  along  28th  parallel 
to  the  sea,  140  miles  ; — the  whole  representing  a  chain  of  triangulation  of  approxi- 
mately 2215  miles.  As  a  result  of  Lord  Milner's  endeavours  for  the  creation  of  a 
topographic  survey  of  British  Africa  south  of  the  Zambezi,  we  learn  that  the 
Transvaal  and  Orange  River  colonies  have  provided  an  organization  sufficient  to 
complete  the  principal  tiiangulation  of  these  colonies  in  three  or  four  years,  and 
to  make  connection  with  the  systems  of  principal  triangulation  in  the  Cape  Colony 
and  Natal.  It  is  also  proposed  to  carry  out  the  triangulation  through  Basutoland 
and  the  portion  of  Zululand  annexed  to  Natal,  the  cost  to  be  defrayed  by  the 
Governments  concerned.  Thus,  it  is  shown,  the  whole  of  British  South  Africa, 
with  the  exception  of  Bechuanaland,  will  be  on  an  equality  in  the  matter  of 
survey,  should  the  Grovernment  of  Rhodesia  agree  to  the  connection  of  Gwelo  with 
the  GFeodetic  system  south  of  the  Limpopo. 

The  Madagascar  Bailway. — With  a  view  to  celebrating  the  inauguration, 
on  November  1  last,  of  the  opening  of  the  first  102  kilometres  (63  miles),  between 
Brickaville  and  Fanovana,  of  the  railway  which,  when  completed,  will  connect  the 
port  of  Tamatave  with  tbe  capital  of  Madagascar,  the  Bevtt^  de  Madagascar 
(6*  Annes,  No.  12)  devotes  some  fifty  pages  to  a  coniideration  of  the  whole  line, 
that  still  in  construction  as  well  as  that  opened,  and  gives  an  interesting  running 
description,  geographical  and  geological,  of  the  country  the  line  passes  through. 
Leaving  Tamatave,  a  short  coast  railway  runs  to  Ivondro.  Thence  the  route  runs 
90Uth,  through  coast  lakes  by  a  canal  to  Brickaville,  at  the  conflueuce  of  the 
Yohitra  and  the  K>nga-Ronga,  9  miles  in  a  bee-line  from  the  coast.  Two  years 
ago  a  village  of  twenty  huts«  Brickaville  has  now,  besides  its  station,  a  hotel-buffet 
with  twenty  rooms  for  travellers  and  two  wings  for  accommodation  of  soldiery 
en  route.  Thence  the  railway  skirts  the  Vohitra,  traversing  flat  lands  abounding 
in  bananas,  ravenalas,  and  mangoes.  Sixteen  kilometres  from  Brickaville  the  line 
reaches  the  station  Aniverane,  the  capital  of  a  district  where  are  quartered  the 
railway  management  and  principal  offices,  houses  for  the  staff,  stores,  engine  sheds, 
repairing  shops,  coal,  water-supply,  etc.  Thence  the  railway  bends  west,  still 
followiog  the  river  and  penetrating  a  rugged  region,  such  as  is  characteristic  of 
many  parts  of  the  island.  The  first  rapids  are  seen  between  the  18th  and  19th 
mile.  At  Fanosana  (28  miles)  the  line  leaves  the  Vohitra  to  traverse  a  valley  and 
strike  the  chain  of  Vonga-Yonga,  which  it  penetrates  by  a  tunnel  of  over  800  yards. 
The  bed  of  the  river  to  which,  at  32  miles,  it  returns,  becomes  more  rugged,  the 
vegetation  thinner,  and  the  scenery  wilder.  This  bed  it  ascends,  now  closely 
edging  the.  river,  and  now  boring  its  way  among  isolated  hills.  At  51}  miles  the 
line  finally  leases  the  Vohitra.  It  was  at  Fanovana,  the  present  terminus  of  the 
line,  that  the  banquet  of  inauguration  was  held.  Trains  leave  Brickaville  every 
Wednesday  and  Saturday ;  a  first-class  ticket  costing  40.80  fr.,  a  second  half 
that  price. 

New  Arrangement  with  Italy  respecting  East  AMoa.~By  a  convention 
between  Great  Britain  and  Italy,  signed  on  January  13  last,  a  small  piece  of 
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territory  has  been  made  over  to  Italy  immediately  north  of  Kismayn,  the  motiTO 
being  to  give  to  the  southern  part  of  Italian  SomalUand  a  better  onUet  than  it  has 
hitherto  possessed.  A  strip  of  land  connecting  the  port  with  the  trade  route  to 
Lugh,  on  the  Jub  river,  has  at  the  same  time  been  leased  to  Italy.  Sovereign 
rights  have  also  been  acquired  by  the  latter  over  the  portion  of  the  coast  hitherto 
held  by  a  ninety-nine  years'  lease  from  the  sultan  of  Zanzibar.  This  territory, 
which  has  hitherto  been  administered  by  a  chartered  company,  will  in  future 
depend  directly  on  the  Government. 

The  TJsambara  Bailway.— This  railway  in  German  East  Africa,  which 
halted  so  long  at  its  first  terminus  at  Eorogwe^  is  now  being  carried  further  into 
the  interior,  and  has  reached  Mombo,  some  30  miles  north-west  of  the  former 
place,  the  new  section  being  formally  opened  on  February  19.  The  DeuUcha 
Kolonialhlatt  for  March  1,  which  supplies  this  informatioD,  gives  a  map  showing 
the  route  of  the  railway  from  the  port  of  Tanga  to  Mombo.  Between  Eorogwe 
and  this  place  it  skirts  the  western  side  of  the  TJsambara  highlands. 

AXSBIOA. 

Two  New  Canadian  Provinces. — A  bill  authorizing  the  creation  of  two  new 
provinces  in  Central  Canada  was  introduced  on  February  21  before  the  Canadian 
l^islature.  According  to  its  provisions,  the  provinces  will  be  named  Saskatchewan 
and  Alberta,  but  the  limits  will  be  considerably  wider  than  those  hitherto  assigned 
to  the  territorial  divisions  of  those  names,  Assiniboia  and  Athabasca,  as  well  as  a 
portion  of  the  north-west  territory,  being  apparently  absorbed  into  the  new  pro- 
vinces, which  will,  together,  extend  from  Manitoba  to  the  Rocky  mountains,  and 
from  the  United  States  frontier  to  the  60th  parallel.  This  vast  area  will  be  divided 
into  two  almost  equal  parts,  each  with  an  area  of  about  225,000  square  miles. 
Each  province  will  have  a  legislative  assembly  of  twenty-five  members,  and  the 
capital  of  Saskatchewan  will  be  Reglna,  that  of  Alberta  being  temporarily  located 
at  Edmonton  until  a  final  decision  is  arrived  at  by  the  legislature.  It  is  hinted 
that  the  provinces  of  Quebec,  Ontario,  and  Manitoba  may  all  be  extended  north- 
ward to  the  shores  of  Hudson  bay.  The  date  proposed  for  the  creation  of  the 
new  provinces  is  July  1  of  this  year. 

The  Olaoien  of  Alaska. — Prof.  George  Davidson  has  carried  out  an  interest- 
ing study  of  the  glaciers  of  Alaska,  as  shown  on  Russian  charts  or  mentioned  in  the 
narratives  of  early  explorers,  with  a  view  to  elucidating  their  subsequent  move- 
ments of  advance  or  retreat  by  comparison  with  the  statements  of  recent 
authorities.  Of  the  Russian  charts  those  of  Tebenkof  (1852)  are  of  course  the 
most  important,  though  themselves  based  largely  upon  the  surveys  of  Vancouver 
and  others,  and  they  have  been  taken  by  Prof.  Davidson  as  the  basis  for  his  study. 
The  earlier  travellers  include  (besides  Vancouver)  La  P^rouse,  Malaspina,  Whidbey, 
Belcher,  LUtk6,  etc. ;  while  from  more  modern  times  the  writer  has  studied  the 
works  of  Blake  (1863),  Mulr  (1879  and  after),  Abercromble  (1884,  1898),  Reid 
(1890),  Russell  (1891  and  later),  Klotz  (1893-94),  the  Harriman  Expedition  (1899), 
and  several  others.  He  finds  that  the  glaciers  shown  by  Tebenkof  on  his  charts 
number  thirty  in  all,  while  those  for  which  there  is  no  Russian  authority  number 
about  one  hundred.  The  former  are  eo  characteristically  shown  that  there  is  no 
possibility  of  misreading  them.  Beginning  from  the  Aleutian  islands  in  the  west. 
Prof.  Davidson  takes  the  whole  series  of  glaciers  In  order,  describing  each  in  turn 
as  observed  by  its  chief  investigators.  He  has  also  drawn  a  useful  series  of  eleven 
charts,  on  which  he  has  shown  both  the  original  Russian  delineation  and  important 
recent  changes.  Some  of  the  most  interesting  of  these  are  to  be  seen  at  the  head  of 
Yakutat  biy,  where  Malasplna's  chart  of  1791  (reproduced  by  Dr.  Davidson)  shows 
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the  ice  at  reachiDg  well  below  the  termination  of  DiBenchantment  bay  (which  it 
therefore  completely  masked),  while  at  the  present  day  the  open  water  extends  so 
fiur  up  that  some  of  the  branches  of  the  original  glacier  are  now  quite  independent, 
as  shown  by  recent  Canadian  reconnaissances.  Summing  up,  Prof.  Davidson  shows 
that  there  seems  to  have  been  a  general  recession  of  the  glaciers  through  the 
Aleutian  islandf,  the  Peninsula  of  Alaska,  and  from  Ck>ok's  inlet  to  Portland 
canal,  except  where  they  come  directly  or  almoet  directly  upon  the  broad  ocean. 
Evidences  of  advance  are  showD,  among  others,  by  the  Malaspina  glacier,  which  has 
filled  and  obliterated  the  icy  bay  of  Vancouver  and  Tebenkof ;  by  the  glaciers  of 
Lituya  bay,  which  have  shortened  the  deep  arms  described  by  La  P^rouse ;  and  by 
the  La  P^rouse  glacier  upon  the  ocean  shore.  It  is,  however,  in  this  very  region  of 
advance  that  the  ice  has  retreated,  as  above  mentioned,  from  the  head  of  Takutat 
bay.  In  coDclusion  the  writer  urges  the  importance  of  systematic  observations  on 
the  climatology  of  the  whole  region  in  question,  at  well  chosen  stations. 

Dome  Strnotore  in  the  Sierra  Nevada.— In  the  January  n  amber  of  the 

Sierra  Club  Bvlletin  there  appears  an  article  by  Mr.  G.  E.  Gilbert  (originally 
printed  in  the  Bulletin  of  the  G^logical  Society  of  America  for  February  10, 
1904)  on  the  dome-like  forms  which  characterize  so  many  of  the  summits  in  the 
granite  areas  of  the  Sierra  Nevada.  Discussing  the  two  theories  according  to  which 
such  forms  are  due,  (1)  to  original  structure,  antedating  the  sculpture  of  the  country 
and  determining  the  peculiarities  of  form ;  (2)  to  some  reaction  from  the  surface, 
which  induced  the  observed  structure  subsequently  to  the  origination  of  the  form ; 
he  finds  that  the  latter  explanation  fits  in  better  than  the  former  with  the  facts  of 
the  case.  The  dome-structure  is  not  found  in  rock  which  is  divided  by  systems  of 
parallel  plane  joints,  for  in  large  areas  where  the  granite  is  so  divided  into  angular 
blocks  the  domes  are  not  met  with.  On  the  other  hand,  where  there  is  but  a 
single  set  of  division-planes,  and  where  disintegration  is  therefore  retarded,  the 
granite  masses  stand  out  as  prominent  dome-shaped  hills.  The  structure  resembles 
the  exfoliation  caused  by  the  effects  of  expansion  or  contraction,  such  as,  e.^.,  are 
produced  by  a  forest  fire,  or  by  the  cooling  of  a  lava-stream,  and  it  is  expansion 
that  seems  the  more  probable  cause  in  the  case  of  the  domes.  It  may,  Mr.  Gilbert 
thinks,  be  the  result  of  dilatation  following  on  the  unloading  of  a  deep  cover  of 
older  rock.  The  rounded  form  of  the  domes  tends  to  become  more  and  more 
pronounced  as  each  successive  layer  is  removed,  the  departures  from  strict 
parallelism  between  the  surfaces  of  partition  being  such  as  to  reduce  or  omit 
angles  and  other  features  of  irregularity,  so  that  the  inner  partings  reflect  only  the 
general  features  of  the  external  sculpture.  In  opposition  to  these  forces,  corrasion 
has  worked  also  in  this  region,  and  one  of  its  most  conspicuous  traces  is  to  be  seen 
in  the  mountain  known  as  Half-Dome,  the  base  of  which  was  sapped  by  glacial 
corrasion,  and  a  part  of  the  mountain  was  thereupon  sheared  ofif  by  gravity,  leaving 
a  flat  vertical  face,  in  which  the  '*  dome-structure  *'  was  afterwards  developed,  the 
new  partings  being  here  plane,  and  simulating  ordinary  joints. 

AUBTBALABIA  AND  FAOIFIO  I8LAHBB. 

Flora  of  the  Islands  south  of  New  Zealand.— The  flora  of  the  small 

islands  dotted  over  the  ocean  to  the  south  of  New  Zealand  (Auckland,  Campbell, 
Antipodes,  Bounty,  etc.)  presents  some  interesting  problems  in  connection  with 
the  subject  of  the  distribution  of  plants  over  the  southern  part  of  the  southern 
hemisphere.  These  islands,  while  showing  many  floral  affinities  with  New  Zealand, 
have  this  in  common  with  the  rest  of  the  ring  of  small  islands  which  encircles  the 
globe  in  these  latitudes,  that  they  contain  an  element  to  which  the  name  *'  Fuegian  " 
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hag  been  giyen  by  botaniflU.  Oar  knowledge  of  the  flora  of  theBe  UlaadB  (to  whieh 
one  of  the  earlioBt  and  most  important  oontributions  was  made  by  8Lr  Joeiqtb 
Hooker  during  the  Boss  Antarctic  expedition)  has  lately  been  extended  by  thd 
researches  of  Dr.  L.  Cockayne,  who,  in  1903,  visited  most  of  the  groups  on  board 
the  Hinemoa,  one  of  the  boats  sent  periodically  by  the  New  Zealand  Gknremment 
in  search  of  possible  castaways.  His  visit  was  of  interest  from  the  fact  that  it  was 
made  in  winter,  while  all  previous  botanical  observations  had  been  made  in  spring 
or  summer.  The  results  obtained  are  communicated  at  length  in  vol.  86  of  the 
Ti-ansaetiom  and  Froeeedings  of  the  New  Zealand  Institute  (Wellington,  1904). 
Dr.  Cockayne  gives  a  sketch  of  the  geology,  climate,  etc.,  of  all  the  islands  visited, 
and  treats  at  length  of  the  principal  plant-formations  represented  in  each,  concluding 
with  some  interesting  general  remarks  on  the  history  and  affinities  of  the  flora  as  a 
whole,  and  the  modifications  to  which  it  has  or  is  likely  to  be  subject  through 
external  agencies.  The  general  character  of  the  climate  of  all  the  islands  seems  to 
be  marked  by  cloudy  skies,  frequent  showers,  a  mild  temperature  in  winter,  but  a 
cool  summer,  with,  finally,  furious  gales  and  squalls  with  hail  or  sleet,  of  the  effect 
of  which  the  aborescent  flora  bears  abundant  evidence.  One  of  the  most  remark- 
able of  the  formations  represented  is  the  "  Bata-forest  **  of  the  Auckland  group,  in 
which  Metroeideros  lucida  is  the  dominant  tree.  It  forms  a  belt,  sometimes  of 
great  luxuriance,  round  a  large  part  of  the  coasts.  The  physiognomy  and  interior 
contents  of  this  forest  are  the  resultant  of  two  opposing  factors,  the  one  tending 
to  produce  a  xerophytic,  the  other  a  hygrophytic  flora.  From  its  moisture  and 
equable  nature  the  climate  would  be  an  ideal  rain-forest  one,  but  as  opposing 
factors  we  have  the  low  summer  temperature  and  the  furioiis  winds.  These  last 
have  led  the  trees  to  form  a  dense  flat  roof  of  foliage,  with  a  luxuriant  lateral 
growth  of  the  branches,  and  beneath  this  canopy  the  hygrophytic  factors  can 
exercise  full  sway,  as  shown  by  the  abundance  of  filmly  ferns,  liverworts,  etc. 
Another  type  of  forest  is  that  of  Olearia  Lyallii,  which  occurs  locally  only,  but 
grows  with  great  luxuriance,  so  that  there  seems  no  reason  why  it  should  not  be 
the  dominant  forest  of  the  southern  islands.  Possibly  the  case  is  one  where  a  very 
slight  change  of  conditions  has  caused  an  older  formation  to  be  ousted  by  a  newer 
one.  As  regards  the  effect  which  introduced  animals  have  had  on  the  flora,  this  is 
principally  to  be  observed  in  Campbell's  island,  where  sheep-farming  is  now  an 
accomplished  fact.  Taken  as  a  whole,  the  flora  consists  of  the  foUowing  elements : 
Of  the  flowering  plants,  39  per  cent,  are  endemic ;  18*8  per  cent.  Fuegian  (in- 
cluding 5  per  cent,  which  do  not  extend  to  New  Zealand) ;  and  42  per  cent.* 
New  Zealand,  excluding  those  also  Fuegian.  Of  the  plants  which  extend  to  New 
Zealand,  nearly  half  are  mountain  plants,  while  the  remainder  includes  plants  of  a 
forest  which  ascends  to  the  sub-alpine  region,  or  grows  under  more  or  less  alpine 
conditions.  The  presence  of  the  Fuegian  element  is,  in  Dr.  Cockayne's  opinion, 
rather  to  be  explained  as  due  to  former  land  connections  than  to  the  agency  of 
birds,  winds,  currents,  etc.,  and  this  is  borne  out  by  the  occurrence  of  the  Bata 
forest — a  distinct  plant-formation  sach  as  might  be  found  in  many  parts  of  the 
south  island  of  New  Zealand. 

A  Magnetic  Survey  of  the  North  Pacifio.—Prof.  L.  A.  Bauer  contributes 

to  Nature  of  February  23  last  some  account  of  a  magnetic  survey  of  the  North 
Pacific  ocean  to  be  commenced  during  the  present  year  under  the  auspices  of  the 
Carnegie  Institution,  which  has  made  an  initial  allotment  of  $20,000  to  cover  the 
first  year's  expenses.  Prof.  Bauer  points  out  the  reasons  which  make  such  a 
survey  eminently  desirable,  and   quotes  the  opinions   of   Captain    Creak,    Prof. 

♦  Dr.  Cockayne's  figure  is  431  in  this  case,  but  this  is  a  miscalculation. 
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Schnster,  and  Mr.  0.  H.  Tittmaon,  in  farour  of  the  inception  of  the  work.    Our 
knowledge  of  the  distribution  of  the  magnetic  forces  over  the  oceanic  areas — that  is, 
over  the  greater  portion  of  the  Earth's  surface — is  extremely  defect iye,  the  existing 
charts  depending— apart  from  comparatively  few  and  isolated  data—- on  observations 
made  on  islands  or  along  the  coasts,  which  are  liable  to  be  affected  by  local  dis- 
turbances.   The  plan  of  the  survey  has  been  worked  oat  by  Mr.  G.  W.  Littlehales^ 
and  involves  the  purchase  of  a  wood-built,  non-magnetic  sailing  vessel  of  about 
600  tons  displacement,  which,  starting  from  San  Francisco,  shall  pursue  a  spiral 
course  of  about  70,000  nautical  miles,  embracing  eventually  the  entire  North 
Pacific  ocean.    The  cooMe,  which  has  been  chosen  so  that  the  best  advantage  may 
be  taken  of  meteorological  and  other  factors,  will  lead  in  succession  through  each 
of  the  five-degree  quadrangles  in  which  values  of  the  three  magnetic  elements  will 
need  to  be  obtained ;  the  first  circuit  leading  round  the  periphery  of  the  North 
Atlantic  vid  the  Galapagos,  Piiilippines,  and  Japau,  while  the  second  will  lead 
through  the  series  of  quadrangles  lying  next  on  the  mid-ocean  side  of  that  pre- 
viously traversed,  and  so  on.    The  region  contains  sufficient  magnetic  observatories 
to  supply  the  necessary  corrections  for  reducing  the  observed  magnetic  elements  to 
a  common  epoch,  continuous  records  being  available  from  Sitka,  Mexico,  Honolulu, 
Manila,  Shanghai,  and  Tokio,  while  it  is  hoped  that  there  may  soon  be  another 
such  in  or  near  California,  and  that  the  German  station  in  Samoa  will  be  main- 
tained during  the  course  of  the  survey.    It  is  thought  that  opportunity  will  be 
afforded  by  the  survey  of  studying  the  effect  of  the  configuration  of  land  and  water 
upon  the  distribution  of  the  magnetic  forces,  as  it  is  to  be  expected  that  distortions 
and  anomalies  will  be  revealed  in  the  neighbourhood  of  islands  and  coasts.    The 
first  circuit  will  be  particularly  ioteresting  from  this  point  of  view.    It  is  hoped 
that  three  years  will  suffice  for  the  entire  work  of  observation  and  reduction,  and 
that  similar  work  may  be  in  time  undertaken  for  other  oceanic  areas. 

FOLAB  SSeiOVB. 

The   French  Antarctio   ExpeditioiL — Dr.  Charcot's  expedition,  to  the 
expected  return  of  which  reference  was  made  in  our  last  number,  arrived  in  safety 
at  Puerto  Madryn,  in  the  Chubut  territory  of  Patagonia,  on  March  4,  and  any 
uneasioess  that  may  have  been  felt  owing  to  the  return  of  the  Argentine  gunboat 
Uruguay  without  tidings  of  the  party  has  therefore  been  quickly  allayed.    As  we 
pointed  out,  however,  in  referring  to  the  report  of  the  Uruguay's  commander,  the 
failure  to  find  traces  of  the  expedition  in  the  latitude  reached  by  that  vessel  gave 
really  no  ground  for  alarm.    A  telegram  has  been  received  in  Paris  giving  a  few 
details  as  to  Dr.  Charcot's  experiences,  which  are  reproduced  in  the  February 
number  of  La  Qiographie.     The  Fran<;ais  wintered  at  Wandel  island,  at  the 
scuthern  extremity  of  Gerlache  (formerly  Belgica)  strait,  in  65^  S.     Thence  an 
expedition  to  the  south  settled  the  question  of  Bismarck  strait,  the  western  end 
of  which  was  discovered  by  Dallmann  in  1874,  but  the  exact  character  of  which 
had  been  hitherto  in  doubt,  as  its  communication  with  the  sea  on  the  eastern  side   * 
of  Graham  Land  had  not  previously  been  demonstrated.    The  French  expedition 
has  also  laid  down  the  contours  of  the  west  coast  of  Graham  Land,  landings  being 
effected  at  several  points,  and  of  the  ''  Palmer  archipelago,"  by  which  Dr.  Charcot 
seems  to  understand  the  islands  separated  by  Gerlache  strait  from  the  main  land- 
mass.    It  also  pushed  south-west  within  sight  of  Alexander  I.  Land,  but  the 
impenetrable  ice-pack  prevented  it  being  reached.    On  the  coast  of  Graham  Land 
the  Fran(^ai9  ran  aground  and  sprung  a  serious  leak,  but  this  danger  was  happily 
overcome.    The  expedition  appears  to  have  made  some  useful  additions  to  our 
knowledge  of  these  southern  regions. 
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enssAL. 

An  Interaiting  Chronometer. — Through  the  kindDess  of  the  Secieiary  of 
State  for  India,  the  Society  has  recently  received  an  interesting  addition  to  its 
collection  of  relics  of  early  explorations.  This  consists  of  a  ship^s  chronometer, 
which  was  used  hy  Captain  J.  Parry  on  board  H.M.S  Eeda  on  his  voyage  in  the 
Arctic  Regions  for  the  discovery  of  the  North-West  Passage  in  1824,  and  which 
was  subsequently  used  on  board  H.M.S.  VoJase  during  her  voyage  round  the  world, 
1826-29.  Previous  to  being  taken  over  by  Captain  Parry,  the  chronometer  had, 
in  the  same  year,  gained  the  first  prize  at  Greenwich,  its  variation  for  a  period  of 
twelve  months  being  only  1*11  second.  During  both  the  voyages  referred  to  its 
performance  was  such  as  to  merit  the  unqualified  praise  of  the  captains  and  officers 
of  both  ships.  The  chronometer  has  lately  been  deposited  in  the  Indian  (Govern- 
ment Stores  Dep6f,  and  the  Secretary  of  State,  thinking  it  would  be  of  interest 
to  our  Society,  has  kindly  given  permission  to  have  it  handed  over  to  us. 

Geography  at  Cambridge. — ^The  new  regulations  proposed  by  the  Board  of 
Geographical  Studies  at  Cambridge,  and  recently  adopted  by  the  Senate,  mark 
an  important  step  forward  in  the  cause  of  geographical  education  in  this  country. 
The  regulations  have  to  do,  firstly,  with  the  Special  Examination  in  geography  for 
the  ordinary  B.A.  degree,  which  will  in  future  be  held  twice  a  year,  like  others  of 
the  undivided  Special  Examinations  ;  and,  secondly,  with  the  Examination  for  the 
newly  instituted  Diploma  in  Geography.  The  first-named  will  be  both  in  writing, 
and  oral  and  practical,  and  will  have  reference  to  the  following  subjects :  Physical, 
Historical  acd  Political,  and  Economic  Geography,  and  Cartography,  with  (as 
voluntary  subjects)  the  History  of  Geographical  Discovery  and  the  Elements  of 
Ethnology ;  six  papers,  one  for  each  of  these  subjects,  being  set.  The  examination 
for  the  Diploma  in  Geography  will  be  in  two  parts.  Part  i.  being  identical  with  the 
Special  Examination,  while  candidates  who  have  passed  the  examination  under  the 
one  name  will  be  held  to  have  passed  also  under  the  other.  Part  ii.,  which  can  only 
be  taken  by  those  who  have  already  satisfied  the  examiners  in  part  i.,  includes 
subjects  which  are  to  be  treated  in  an  advanced  and  comprehensive  manner.  They 
will  be :  (a)  Regional  Geography,  (6)  Surveying  and  Mapping,  (c)  Geomorphology, 
(d)  Oceanography  and  Climatology,  (c)  History  of  Geography,  (/)  Anthropo- 
geography.  Of  these  all  candidates  will  be  required  to  take  (a)  and  (&),  together 
with  two  at  least  of  the  remainder.  The  range  and  contents  of  the  six  subjects 
have  been  subsequently  defined  by  the  Board.  There  i?,  naturally,  a  certain  amount 
of  overlapping  between  some  of  the  subjects.  Regional  Geography  being  the  most 
comprehensive,  and  having  to  do  with  portions  at  least  of  several  of  the  other  more 
special  subjects.  The  first  examination  under  the  new  scheme  will  be  held  in  the 
Easter  Term  of  the  present  year. 

The  Oxford  School  of  Oeography  in  1904.~The  attendance  of  students 

during  the  three  terms  in  1904:  has  been  117,  141,  and  146  respectively,  as  against 
137,  104,  and  115  in  1003.  A  large  proportion  of  the  students  still  attended  the 
Reader^s  lectures  only,  but  the  number  of  those  receiving  practical  instruction  rofe 
from  three  in  the  Hilary  term  to  eight  in  the  Michaelmas,  which  is  a  satisfactory 
feature.  Several  graduates  were  students  of  the  school,  which  was  attended  also 
by  visitors  from  the  United  States,  Germany,  Italy,  and  Egypt.  The  scholarship 
for  1904-5  was  awarded  to  W.  J.  Barton,  b.a.,  Scholar  of  New  College ;  and  the 
diploma  was  gained  by  Miss  M.  E.  MacMunn.  The  equipment  continues  to  be 
improved  by  purchases  and  gifts,  and  the  collection  of  large-scale  maps  of  Central 
Europe  and  the  British  Isles  is  an  extensive  one.  At  the  Vacation  course,  held 
from  August  2  to  16,  thirty  students  attended. 
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The  Ponrteenth  Congress  of  0rieiLtalists.^A8  already  announced  {Journal, 
vol.  28,  p.  702)  this  Congress  will  meet  at  Algiers  at  Easter  of  this  year.  A  circular 
has  been  issued,  giving  practical  information  as  to  hotels  and  lodgings  (of  which  a 
good  supply  is  ayailable),  and  as  to  the  days  of  sailing  of  various  lines  of  steamers 
and  the  rates  of  reduction  allowed.  The  titles  of  communications  intended  for 
reading  at  the  Congress  will  be  received  up  to  the  day  before  the  opening  meeting. 


OBITUARY. 

The  Earl  of  Southesk. 

The  death  occurred  on  February  22  last,  of  the  Bight  Hon.  the  Earl  of  Southesk, 
K.T.,  who  had  been  a  Fellow  of  our  Society  since  1860.  The  deceased  peer,  who 
was  bom  in  1827,  was  eldest  sod  of  the  late  Sir  James  Carnegie,  whom  he  succeeded 
as  sixth  baronet  of  Fitbarrow  in  1849,  having  previously  served  successfully  in  the 
Gordon  Highlanders  and  the  Qrenadier  Guards.  In  1855  he  sacceeded  in  estab- 
lishing his  claim  to  the  Earldom  of  Southesk,  which  had  been  forfeited  by  the  fifth 
earl  for  the  part  which  he  took  in  the  rebellion  of  1715.  Lord  Southesk  was  well 
known  to  geographers  for  his  extensive  travels  in  the  north-west  of  North  America 
nearly  half  a  century  ago,  duiing  which  he  traversed  some  of  the  wildest  and  least- 
known  portions  of  the  Rocky  mountains,  about  the  sources  of  the  Athabasca  and 
Saskatchewan  (cf.  Journal,  vol.  18,  p.  546).  He  described  these  travels  in  an 
interesting  work  entitled  '  Saskatchewan  and  the  Hocky  Mountains,'  published  in 
1875.  His  youngest  son  was  the  late  Hon.  David  Carnegie,  whose  excellent  work 
in  Australia  and  Nigeria  is  well  known  to  readeis  of  the  Jourrud. 


Stephen  William  Silver. 

With  sincere  regret  we  have  to  record  the  death  of  Mr.  S.  W.  Silver,  one  of 
the  Society  *d  oldest  and  most  esteemed  Fellows,  who  died  at  his  country  seat, 
Letcomb  Manor,  Wantage,  on  the  7th  inst. 

Until  about  a  month  ago,  our  old  friend  and  associate  was  travelling  regularly 
to  London  to  attend  his  various  Board  meetings,  and  his  health  seemed  to  indicate 
that  he  would  continue  with  us  some  years  loogcr.  In  February  he  caught  cold 
on  the  lungs,  and  was  confined  to  his  house  at  York  Gate  for  two  or  three  weeks. 
A  man  full  of  energy,  he  apparently  made  a  quick  recovery,  was  permitted  to 
return  to  Letcomb,  bat  had  a  relapse,  and  passed  away,  after  a  few  days'  illness, 
at  the  ripe  age  of  eighty-five. 

Bom  in  London  in  1819,  Mr.  Silver  succeeded,  in  1816,  to  the  management  of 
the  export  and  banking  business  founded  by  his  father,  a  business  having  its  agents 
and  correspondents  in  all  parts  of  the  world.  S.  W.  Sil?er  &  Co.'s  monthly 
Circular  soon  merged  itself  into  an  Emigrant's  Guide ;  that  in  time  expanded  into 
a  Series  of  Handbooks  to  each  group  of  colonies  in  Australasia,  Canada,  South 
Africa,  and  the  West  Indies ;  while  to  these  publications  was  added  the  fortnightly, ' 
afterwards  weekly  newspaper,  the  Colonies  and  India,  now  extinct. 

After  his  retirement  from  the  City  business,  Mr.  Silver  continued  for  many 
years  chairman  of  the  lodia-rubber  and  Telegraph  Company,  ha?ing  its  works  at 
Silvertown.    He  was  also  a  director  of  the  London  Life  Association,  a  Past-Master 
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of  the  Ironmongen^  Company,  and  a  Deputy-Lieateuant  of  the  City  of  London ; 
Qovemor  of  St.  Thomas's,  St.  Bartholomew's,  and  Bridewell  Hospitals ;  Fellow  of 
the  Linnean,  Botanic,  Zoological,  Colonial,  and  Bible  Societies,  as  well  as  the 
(Geographical :  in  all  he  took  a  very  actire  interest 

Elected  a  Fellow  of  our  Society  forty-six  years  as;o,  it  was  not  long  before  he 
was  sitting  at  the  Council  table  with  Sir  Henry  Rawlinson,  Lord  Honghton, 
Admiral  McClintock,  Prof.  Huxley,  Clements  Markham,  Sir  Bartle  Frere,  and  other 
noblemen  and  gentlemen,  Sir  Roderick  Morcbison  presiding.  He  was  again  and 
again  re-elected  to  the  Council,  for  his  business  experience  was  invaluable,  par- 
ticularly in  matters  of  finance.  He  also  served  on  the  Library  and  Reception 
Committees. 

Without  any  pretence  as  a  scientific  geographer,  Mr.  Silver  was  yet  well 
informed  upon  the  progress  and  results  of  modem  exploration.  Few  men  could 
follow  the  course  of  a  traveller  more  inteUigently ;  indeed,  he  was  minutely 
acquainted  with  the  routes  of  African  explorers,  and  intimate  with  Livingstone  and 
Moflfat,  Burton  and  Speke,  Baker  and  Consul  Petherick,  Cameron,  Holub,  Selous, 
Thomson,  and  many  more.  One  was  always  certain  of  meeting  visitors  from 
different  parts  of  the  world  at  his  table,  either  at  bis  club  or  at  his  town  house, 
York  Gate ;  a  fiftvoured  few  were  made  welcome  at  the  **  Banham?,"  Letcomb, 
where  Mr.  Silver  was  long  privileged  to  exercise  the  influential  position  of  a  "  lord 
of  the  manor."  To  not  a  few  travellers  he  gave  useful  advice,  and  where  necessary 
extended  a  helping  hand.  Joseph  Thomson,  returning  home  in  a  dying  condition, 
spent  his  last  days  at  York  Gate.  There  Mr.  Silver  had  collected  his  valuable 
geographical  and  colonial  library,  which  was  always  accessible  to  visitors  and 
searchers.  He  considered  himself  amply  repaid  by  the  use  young  students  made 
of  the  collection,  and  was  more  than  gratified  when  the  printed  catalogue  found  its 
way  into  some  of  the  principal  libraries  as  a  work  of  reference. 

Modest  and  unassuming,  and  unostentatious  in  all  his  doings — ^it  was  only 
upon  very  rare  occasions  that  his  voice  was  heard — Mr.  Silver  took  a  personal 
interest  in  the  welfare  of  every  one  with  whom  he  associated.  He  will  be  missed 
far  beyond  his  own  immediate  circle  of  friends,  which  is  a  very  large  one,  and 
remembered  for  his  kindly  and  agreeable  manner  by  all  who  came  in  contact  with 
him. 

E.  A.  P. 


Gabriel  Jamas  Morrison. 


In  Mr.  Gabriel  J.  Morrison,  h.i.c.e.,  m.le.e.,  who  died  in  London  on  February  11, 
at  the  age  of  sixty-four,  the  Society  lost  a  member  who  throughout  his  life  had 
taken  a  keen  interest  in  geography,  and  a  part,  and  that  sometimes  a  leading  part, 
in  several  of  the  enterprises  in  the  latter  part  of  the  last  century,  which  were  the 
initial  stages  towards  the  development  of  new  fields  of  scieuce  and  of  commercial 
activity. 

In  1856-57,  while  attending  the  class  of  natural  philosophy  at  Glasgow 
University,  under  Prof.  Thomson  (now  Lord  Kelvin),  he  devoted  himself  to  the 
study  of  electricity,  and  to  experiments  in  conductivity,  insulation,  etc.,  and  early 
in  1858,  when  only  eighteen  years  of  age,  was  asked  by  Prof.  Thomson  to  assist  in 
electrical  experiments,  and,  if  necessary,  in  the  laying  of  the  Atlantic  cable.  This 
led  to  his  sharing  in  all  the  adventures  which  attended  that  enterprise  in  1858, 
and  after  the  connection  between  England  and  Newfoundland  had  been  established, 
he  remained  at  the  western  station  until  the  fading  life  of  the  cable  expired  in  a. 
last  message  from  Mr.  Morrison  to  Prof.  Thomson. 
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On  his  return  to  Scotland  he  was  principally  engaged  in  railway  engineering. 
In  1863  he  joined  the  staff  of  Mr.  (afterwards  Sir  James)  Brownlees,  and  after 
acting  as  resident  engineer  on  several  railroads  and  public  works,  and  preparing 
surveys  of  other  railways  both  at  home  and  abroad,  left  for  China  as  engineer-in- 
charge  of  the  raihroad  from  Shanghai  to  Woosung,  which  it  was  expected  would 
pave  the  way  for  the  early  extension  of  railroads  throughout  the  country.  The 
railroad  was  begun  and  completed  in  1876,  but  encountered  official  opposition, 
and,  after  being  sold  to  the  Chinese  Government,  was  torn  up  the  following  year. 

Mr.  Morrison  stayed  on  in  China  in  the  vain  hope  that  the  attitude  of  the 
Chinese  Government  towards  railway  extension  would  change,  and  while  practising 
as  a  civil  engineer  in  Shanghai  made  many  journeys  in  the  country,  suiveying  routes 
which  were  likely  to  be  adopted.  The  most  notable  of  these  was  in  1878,  through 
the  province  of  Hunan,  which  was  at  that  time  intensely  hostile  to  foreigners. 
His  experience  there  was  most  trying,  but,  in  spite  of  being  hooted  from  place 
to  place,  he  travelled  almost  the  whole  distance  on  foot,  in  order  to  be  able  to 
conduct  a  rough  survey. 

But  his  connection  with  the  Shanghai -Woosung  railway  was  fatal  to  his 
employment  in  any  similar  enterprise  favoured  by  the  Government,  though  his 
advice  in  other  matters,  such  as  the  closing  of  the  breach  in  the  Yellow  river  in 
1888,  was  sought  by  Li  Hung  Chang.  On  this  matter  it  is  worth  recording 
that  he  stated  that  the  native  methods  had  best  be  persevered  in,  and  his  opinion 
was  justified  by  their  success. 

About  1880  he  travelled  in  Cambodia,  where  he  had  an  interesting  interview 
with  the  king.  And  in  1883  he  made  several  visits  to  Korea,  which  at  that  time 
had  not  yet  been  opened  to  foreigners,  with  a  view  to  ascertaining  its  mineral 
resources,  and  the  first  foreign  mining  enterprise  in  that  country  was  started  in 
coosequence  of  his  investigations.  In  1889  he  travelled  in  Tonquin  to  examine 
some  coal-mines. 

After  leaving  Shanghai  in  1902,  he  was  associated  with  Sir  J.  Wolfe  Barry  as 
consulting  engineer  of  the  Shanghai-NankiDg  railway,  which  is  now  in  course 
of  coDstruction,  and  thus  before  he  died  had  at  last  the  satisfaction  of  partici- 
pating in  the  development  of  the  enterprise  which  he  so  long  had  at  heart. 

A  paper  by  him  on  "  Journeys  in  the  Interior  of  China  "  was  read  before  the 
Society  in  1880.  Besides  this  he  wrote  numerous  papers,  eg,  "  A  Visit  to  and 
Description  of  the  Island  of  Formosa,"  ''  Inland  Communications  in  China," 
*•  Breach  in  the  Embankment  of  the  Yellow  River,'*  "  Engineering  in  China,**  "A 
Trip  to  Corea,"  *'  Journeys  from  Hankow  to  Canton  and  from  Chinkiaog  to 
Tientsio,"  which  for  the  most  part  are  to  be  found  in  the  Proceedings  of  the 
Institute  of  Civil  Engineers  or  in  the  local  press  of  Shanghai.  A  paper  on  "  Great 
Circle  Sailiug,"  read  before  the  British  Association  at  Belfast,  was  afterwards 
expanded  by  him  in  his  *  Maps :  their  Uses  and  Construction,'  published  by  Stanford. 
This  work  was  extended,  and  considerably  improved  in  the  second  edition,  which 
appeared  in  1902,  and  is  now  one  of  the  most  useful  elementary  text-books  on  the 
subject. 

Mr.  Morrison  took  an  active  part  in  the  public  life  at  Shanghai,  where  his 
services  as  colonel  of  the  volunteer  corps,  and  as  muuicipal  councillor,  provoked 
a  very  hearty  manifestation  of  esteem  on  his  departure  in  1902. 

He  was  elected  a  Fellow  of  the  H.G.S.  in  1881,  a  member  of  the  Institute  of 
Civil  Eogineers  in  1874,  received  the  Watt  Medal  (1876),  and  was  elected  a  member 
of  the  Institute  of  Electrical  Engineers  in  1884.  He  was  also  elected  first  president 
of  the  Society  of  Engineers  and  Architects  in  Shanghai,  1901. 

W.  R.  C. 
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Prof.  Ednard  Biohter. 

Geography  has  sustained  a  severe  loss  by  the  death,  on  February  6  last,  of  Prof. 
E.  Richter,  of  Graz,  one  of  the  best  Continental  authorities  on  the  Alpe  and  thdr 
glacierF,  the  scientific  study  of  which  was  greatly  furthered  by  his  work  and 
influence.  This  was,  however,  but  a  part  of  his  many-sided  contributiooB  to 
geographical  science,  one  of  his  most  striking  characteristics  being  the  breadth  of 
his  outlook,  which  enabled  him  to  give  due  weight  alike  to  the  physical  and  to  the 
historical  sides  of  geography,  much  of  his  most  important  work  being  concerned 
with  the  latter.  Bom  in  1846,  Richter  became  in  time  professor  at  the 
**  Gymnasium "  at  Silzburg,  where  his  first  opportunities  of  studying  the  alpine 
glaciers  were  gained,  their  outcome  being  his  first  published  work  entitled  *  Die 
Gletecher  der  Ostalpen  *  (1888).  Another  important  field  to  which  his  energies  were 
afterwards  devoted  was  that  of  limnology,  in  which  he  did  much  to  improve 
our  knowledge,  especially  as  regards  the  lakes  of  the  eastern  Alps.  To  him  was  due 
the  first  clear  recognition  of  the  strongly  marked  dividing-line  between  the  warm 
surface  water  and  colder  bottom  water  of  many  lakes,  and  the  term  '*  Sprungschicht,'* 
now  generally  used  in  Germany  to  denote  the  level  at  which  this  fall  occurs,  was 
originated  by  him.  Among  the  results  of  his  investigations  in  this  field  may  be 
mentioned  his  *  Seenstudien '  (1897),  which  formed  a  commentary  on  the  second 
part  of  the  '  Oesterreichischen  Seenatlas.'  Other  important  works  were  hU  large 
work  in  three  volumes  entitled  'Die  Erschliessung  der  Ostalpen'  (1893-1894), 
and  his  study  of  the  morphology  of  the  Alpine  peaks  published  in  1901  as  a  supple- 
mentary number  of  Petermanns  Mitteilungen,  From  1895  onwards  be  had  worked 
energetically  on  the  great  ^' Geschichtlichen  Atlas  dtr  Oesterreichischen  Alpen- 
lander,**  undertaken  by  the  Vienna  Academy  of  Sciences  at  his  instigation,  fie 
unfortunately  did  not  live  long  enough  to  see  the  first  instalment  of  this  work  in 
print,  though  the  manuscript  was  practically  ready  at  the  time  of  his  death. 


The  Bev.  S.  L.  Graham  Sandberg. 

Mr.  Graham  Sandberg,  whose  death  on  March  2  we  regret  to  record,  was  a  well- 
known  authority  on  Tibetan  questions,  with  which  his  knowledge  of  the  Tibetan 
language  made  him  exceptionally  competent  to  deal.  Only  in  1902  he  had  acted 
as  joint  editor  of  the  great  Tibetan-English  Dictionary  compiled  by  Sarat  Chandra 
Das  for  the  Indian  Government,  and  still  more  recently  he  had  brought  out  a 
useful  summary  of  the  history  of  Tibetan  exploration,  in  which  he  always  took  a 
great  interest.  Before  the  late  expedition  to  Lhasa  was  decided  on,  he  had  given 
much  care  to  the  collection  of  information  as  to  routes  to  that  city,  publishing  the 
results  in  1901.    Mr.  Sandberg  was  a  senior  chaplain  on  the  Bengal  establishment. 


CORRESPONDENCE. 

Protection  from  Snow-glare. 

In  Dr.  Hunter  Workman's  interesting  paper  published  in  the  March  number  of 
the  Geographical  Journal,  he  speaks  of  various  devices  for  mitigating  the  effects  of 
reflected  heat  from  snowfields  on  the  skin.  It  may  interest  him  to  hear  that  I 
have  tried  a  mask  made  of  yellow  muslin  for  the  pur|X)£e,  and  foucd  it  worse  than 
useless. 
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The  people  of  Chitral  and  Washig^m,  when  taking  their  women  on  a  Journey, 
cover  their  faces  with  a  preparation  of  clarified  butter  and  burnt  horn,  with  the 
idea  of  preserving  their  complexions,  and  they  say  it  is  very  effective.  Another 
alleged  reason  for  this  practice  is,  that  it  was  originated  by  an  edict  made  by  a 
former  Mehtar,  in  consequence  of  the  loose  state  of  the  morals  of  the  country,  the 
motive  being  that  women  would  thereby  be  rendered  the  reverse  of  attractive 
when  they  went  in  public. 

As  the  faces  of  little  children  are  also  anointed  in  the  same  way  when  exposed 
to  the  sun,  it  seems  likely  that  the  first  reason  given  is  the  true  one. 

B.  L.  Eenmion,  Major. 

Bournemouth,  March  11, 1905. 


Botany  of  Orinnell  Land. 

Garrablagh,  Portsalon,  Go.  Donegal 
I  have  just  finished  reading  Otto  Sverdrup's  *New  Land.'  I  find  on  page 
470,  vol.  2,  mention  of  my  name  ("  the  aforesaid  Mr.  Hart ")  in  connection  with 
botanical  collections  in  the  neighbourhood  of  Hayes  sound  (Grinnell  Land)  in 
1875.  He  says,  *'  From  his  list  must  therefore  be  excluded  "  (naming  five  or  sis 
species),  several  plants  which  he,  Herman  Q.  Simons,  did  not  observe.  It  is  a 
very  unsafe  thing  to  exclude  plants  from  a  previous  observer's  list  because  one 
fails  to  find  them.  Two  at  least  of  those  he  mentions  are  the  same  as  he  records 
under  more  recent  nomenclature  (the  Arctic  poppy,  and  one  of  the  most  disputed 
Drabas).  Under  the  same  category  may  be  placed  a  third,  Cerastium  laiifolium. 
Another  is  Fedicularis  flammea,  in  which  there  is  no  mistake ;  but  these  species 
of  semi-parasitic  plants  are  most  uncertain  in  their  appearances.  Carex  rigida  is 
assuredly  correct — a  very  familiar  species  to  me.  And  my  Potentilla  anserxna 
was  not  recorded  by  me  from  the  district  he  speaks  of  (not  north  of  Cape  Sabine). 
There  remains  only  Pedicularis  lapponica,  which,  as  being  a  critical  and  interest- 
ing plant,  I  selected  for  further  inquiry.  I  wrote  to  Kew,  where  my  collections 
are  chiefly  to  be  found,  at  the  Herbarium.  Mr.  Hemsley  courteously  replied  that 
specimens  of  Pedicularis  lapponica,  from  Dobbins  biy,  are  amongst  my  collec- 
tions in  that  repository.  I  have  no  time  to  pursue  the  subject  further,  nor  do  I 
feel  justified  in  wasting  that  (more  precious  still)  of  the  keepers  of  Eew  and  other 
Herbaria  by  further  inquiries. 

H.  C.  Hart. 
P.S. — I  do  not  think  any  other  portions  of  this  most  interesting  record  of 
travels  and  endurance  call  for  remark  at  my  hand,  but  it  is  a  blot  on  its  pages  to 
find  the  familiar  musk-ox  given  a  new,  unsoitable,  and  evanescent  name. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1904-1905. 

Seventh  Meeting^  February  27,   1905. — Sir  Clements  Markham,   k.c.b., 

President,  in  the  Chair. 

Elections. — Gabriel  Aarons ;  Captain  Jos.  Alex.  Stervart  Balmain  (15th  King's 
Hussars)  ;  Major  A,  P,  Blenkinsop,  P,A,M,C, ;  John  Henry  Close;  Lieut,  Hector 
James  Doveton^  LA.;  Prof.  Chas,  Redvcay  Dryer,  M.A.,  M.D. ;  Walter  Douglas 
Ehvin ;  F.  W.  English ;  Rev,  John  Hedley ;  Major  M.  Z.  Hornby,  D.8.0. ;  Captain 
C.  A.  M.  Howard;  D.  H.  Langlands ;  John  TJieohald  Ljconard;  William  James 
Myatt ;  A.  H.  Qlendower  Newcomen ;  Captain  A»  //.  Ollivantj  R.O.A. ;  John  T. 
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Fetro ;  Captain  C,  M<icL  Ritchie,  R.A, ;  Lieut.  John  Maiiland  Salmond  (^Lancaster 
Begt.);  Hans  Sauer ;  Robert  Scott;  Major- Qeneral  E,  J.  E.  Sivayne,  C.B.; 
Captain  F.  G.  Turner,  R.E, ;  Brevet-Major  Geo,  GreviUe  Woods,  R,A, 

The  Aktabctio  Medau 

The  Pbesident  :  Before  asking  Captain  Scott  to  read  bis  paper.  It  will  be  my 
pleasure  to  deliver  to  him  the  special  Gold  Medal  which  hss  been  struck  in  his 
honour  by  the  order  of  the  Council,  for  it  was  only  a  dumnoy  that  we  were  able  to 
give  him  at  the  reception  at  the  Albert  Hall.  The  real  medal  is  now  finished,  and 
it  is  presented  to  him  by  the  Council  as  mementos  of  their  appreciation,  their 
high  appreciation,  of  the  admirable  way  in  which  he  conducted  the  expedition  from 
start  to  finish,  and  of  the  appreciation  we  have  of  the  valuable  results  of  that 
expedition.     I  now  place  the  Gold  Medal  in  Captain  Scott's  hands. 

The  Council  also  resolved  to  present  silver  replicas  of  Captain  Scott's  medal  to 
the  officers  and  men  of  the  Discovery.  They  will  be  mementos  to  them  of  their 
commander,  to  whom  they  were  all  deeply  attached,  and  also  of  tbeir  own  admirable 
work.  I  propose  to  deliver  them  to  those  who  are  present,  and  the  others  will 
be  sent. 

The  President  then  presented  the  medals  to  the  various  officers. 

Captain  Scott  :  I  must  first  of  all  thank  you,  sir,  for  the  gift  of  the  medal 
to-night.  I  hope,  sir,  that  though  the  medal  you  gave  us  before  was  a  dummy, 
you  will  appreciate  that  our  thanks  given  at  that  time  were  not  dummies,  and  that 
we  fully  appreciated  the  great  honour  that  we  had  received  from  this  Society. 
I  am  sorry  that  so  few  members  of  the  expedition  are  here  to-night  It  is  with 
regret  that  we  find  ourselves  scattered  after  having  been  so  long  together,  and  it  is 
especially  grievous  that  we  cannot  foregather  on  such  a  night  as  this,  that  all,  like 
myself,  might  have  received  this  highly  valued  reward  directly  from  your  hands. 

The  Paper  read  was : — 

*'  The  Scientific  Results  of  the  National  Antarctic  Expedition."    By  Captain  R. 

F.  Scott,  C.V.O.,  R.N. 

Eighth  {Extra)  Meeting,  March  10,  1905. — Sir  Clements  Markham,  k.c.b.. 

President,  in  the  Chair. 

As  a  considerable  number  of  the  Fellows  were  unable  to  obtain  admission  to 
the  meeting  on  February  13,  Sir  Frank  Youoghusband  kindly  repeated  his  lecture 
on  "  The  Geographical  Results  of  the  Tibet  Mission." 


Ninth  Meeting,  March  13,  1905. — Sir   Clements  Mahkham,  k.c.b..  Pre- 
sident, in  the  Chair. 

Elections. —  Charles  Francis  Stanhope  Bilhrough;  S.  Dickson  Brown,  M,A. ; 
Lieut.  J.  CJiarteris,  R.E.;  Miles  Wilfred  Dufflll ;  Francis  Edwards;  Arthur 
Fleet;  Frederick  Wm.  Grantham;  Christopher  Richard  Kempster,  M.R.C.S., 
Jj.R.C.P.;  Major  R.  J.  Marker,  Coldstream  Guards,  D.S.O.;  George  Frederick 
Stock;  George  Henry  Vine;  Sir  James  Lewis  Walker,  CLE. 

HONORABT  COBRESPONDING  MEMBER. 

His  Excellency  Dr,  Joadiim  Nahuco^  Brazilian  Minister. 

The  paper  read  was : — 

"The  Anglo-German  Boundary  Expedition  in  Nigeria."  By  Colonel  Lou's 
Jackson,  b.e. 
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AddUiam  io  the  Library » 

By  SDWABD  EBAWOOD,  MjL,  Librarian,  B.O.8. 

The  following  abbreTifttiont  of  nonni  and  the  a^JeotiTM  derived  ttom  fhem  are 
employed  to  indicate  the  lonioe  of  articlei  from  other  pabUcatJoiia,  Geographioal 
names  are  in  each  oaae  written  in  fall : — 


A.  s  Academy,  Aoademie,  Akademie. 
Abh.  B  Abhandlnngen. 

Ann.  =  Ani^alfy  A  nn^lflf ,  /^n»ik1flin^ 

ff.  s  Bulletin,  BoUettino,  Boletim. 

Ool.  3=  Colonies. 

Com.  =r  Oommeroe. 

0.  B.  =  Gomptes  Bendna. 

B.  s=  Eidkimde. 

O.  =s  Geography,  G^ographie,  Geografla. 

Gea.  =  GeselLM^iaft 

L  =  Institute,  Institution. 

Ii.  s  Iirestiya. 

J.  =  Journal. 

Jb.  =  Jahrbuoh. 

k.  n.  k.  =  kaiserlioh  nnd  k5niglioh« 

M.  =  lfitteilnngen« 


Mag.  as  Magaaine. 

Mem.  (M^m.)  s  Memdn,  Mtediea. 

Met  (mit)  =  Meteorological,  etc. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (BIT.)  =  Beview,  Beyne,  Bivista. 

S.  =  Society,  Soci^t^,  Sels^ab. 

So.  =  SoienoeCs). 

Sitsb.  =  Sitzungsberioht. 

T.  =  Transactions^ 

Ts.  =  Tijdsohrift,  Tidskrift. 

V,  =  Yerein. 

Verb,  s  Yerhandlongen. 

W.  =  Wissenschaft,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  ZapiskL 


On  account  of  the  ambiguity  of  the  words  oolavo,  quarto^  etc.,  the  sise  of  books  in 
the  list  below  is  denoted  by  uie  length  and  breadth  of  the  cover  in  inohea  to  the  nearest 
half-inch.    The  siie  of  the  /oumolis  10  x  6}. 

A  seleetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  «  JonmAL" 

BVBOPB. 

Alps^-Olaoiers.  C.  Rd.  189  (1904) :  1049-1051.  Jaeob  and  Flnsin. 

La  erne  glaoiaire  de  la  fin  du  XIX*'  si^cle  et  les  differents  facteurs  qui  ont  d^ter- 
min^  les  anomalies  de  cctte  crue  dans  le  massif  du  Pelvoux.  Note  de  C.  Jacob  et 
G.  Flofiio. 

Balkan  Peninsula.  Mayer. 

Mayors  Beisebiicher.  Turkei.  Bamanien,  Serbian,  Bulgarien.  Sechste  Auflage. 
I.eipzi^  and  Wien  :  Bibliographiscbes  Institut,  1902.  Size  6}  x  4),  pp.  xii.  and 
384.     Maps,  Planiy  and  JUuatrations.    Price  7.50m. 

Denmark.  Ltfflier. 

Dtiuemurks  Natur  und  Yolk.     Eina  geographisclia   Monographic.     Yon  Dr.  E. 
L<iflaer.     Kopeuhagen :    Lehmann  &  Stages  Verlag,  1905.     Size  9  x  ^  pp.  118. 
3fapfl  and  Illustrations.     Presented  by  the  Author. 
A  good  general  picture  of  Denmark,  the  Fseroes,  and  Iceland. 

Scandinavia.  Bain. 

ScnndlDavia,  a  Political  History  of  Denmark,  Norway,  and  Sweden  from  1513  to 
1900.  By  B.  N.  Bain.  Cambridge :  The  University  Press,  1905.  Size  8x5^ 
pp.  viii.  and  460.    3fap«.     Price  Is.  Gd.     Presented  hy  the  Publishers, 

The  author  holds  that  **  the  political  history  of  Scandinayia  is  the  history  of  the 
frustration  of  a  great  Baltic  Empire."  The  main  object  which  he  has  set  before  him  is 
**  to  describe  the  rise  of  the  Scandinayian  kingdoms  to  political  eminence,  and  their 
corresponding  influence  on  European  politics  generally."  There  are  maps  illustrating 
political  boundaries  at  various  dates,  and  the  gradual  encroachment  of  Bussia  on 
Sweden.  * 

United  Kingdom— Worcestershire.  Doignan. 

Worcestershire  Place-names.    By  W.  H.  Duignan.     London:  H.  Frowde,  1905. 

Size  8x5,  pp.  X.  and  186.    Price  Qs.  net.    Presented  by  the  PtMisher. 

A  careful   investigation  of  the  origin  and  history  of  the  older  place-names  of 

Worcestershire,  after  the  model  of  the  same  author's  '  Staffordshire  Plaoe-names,* 

published  in  1902.     Ikmks  of  the  kind,  of  which  several  have  appeared  within  the 

past  few  ^ears,  will  materially  help  towards  the  eventual  treatment  of  the  whole 
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Bubjeot  of  British  place-names,  for  a  oomprehensiye  work  on  which  there  is  oeriainly 
room. 

ASIA. 
Asia.  Sieren. 

Aflien.    Yon  Prof.  Dr.  Wilhelm  SieTers.  (Allgemeine  L&nderknnde  .  .  .  heransge- 
'    geben  Ton  Prof.  Dr.  W.  8ie?ers.  Zweite  .  .  .  Auflage.)  Leipzig  nnd  Wien :  Biblio- 

mtphisobes  Institnt,  1904.     8iie  10  x  7,  pp.  xi.  and  712.    ifopt,  Pjafot,  etc. 

Price  17m. 

Like  other  yolumes  of  the  series,  this  has  been  thoroughly  recast  and  revised  in 
the  second  edition.  It  supplies,  perhaps,  the  most  accurate  general  account  of  Asia 
within  the  compass  of  a  single  volume  that  has  been  published. 

Asia.  Tennej. 

Geography  of  Asia.  By  0.  D.  Tenney,  ll.d.  London :  Macmillan  &  Ca,  1904. 
Size  11)  X  9,  pp.  76.    Map$.    Priee  2  dollars.    Presented  hy  the  Publishers. 

The  author  is  president  of  the  Imperial  Tientsin  University,  and  has  prepared  this 
book  for  the  use  of  English-speaking  Chinese  students.  It  shows  few  traces  of  the 
influence  of  modern  conceptions  as  to  the  scope  and  function  of  geography,  and  is  far 
too  much  a  catalogue  of  facts  without  due  correlation. 

Aiiar-Xateorologj.  Meteorciog.  Z.  81  (1904) :  502-510.  Woeikot 

Das  sommerliche  asiatische  Luftdruck-Minimum.    Von  A.  Woeikof. 

Central  AsU.       B.S.Q.  Itdliana  5  (1904) :  451-490,  574-603,  683-671.  Broehersl. 

In  Asia  Oentralo.  Una  esplorazione  nel  Tien  Scian  Centrale  (Spedizione  del 
principe  don  S.  Borghese  nel  1900).   Per  il  Prof.  G.  Brocherel.    With  lUustraiions. 

Central  AsU.  Ymer  84  (1904) :  237-258.  Hedin. 

De  vetenskapliga  resultaten  af  min  sista  resa.    Af  Sven  Hedin.    Afaps. 

China.  Hosie. 

China.  No.  5  (1904).  Report  by  Consul-General  Hosie  on  the  Province  of 
Ssttch'uan.  Loudon  :  Eyre  &  Spottiswoode,  1904.  Size  18}  x  8},  pp.  102.  Maps. 
Price  U.  lOd. 

China— Hainan.  Rev.  Franfaise  29  (1904) :  649-656.  Bervlgnj. 

Hainan  et  son  Commerce.    Par  J.  Servigny. 

Japan.  Bein. 

Japan,  nach  Beisen  und  Studien  im  Auftrage  der  Kooiglich  Preussischen  Be- 
gierung  dargestellt  von  J.  J.  Rein.  Erster  Band.  Natur  und  Yolk  des  Mikado- 
reiches,  Zweite  Auflage.  Leipzig:  W.  Engelmann,  1905.  Size  10  x  6},  pp.  xiv. 
and  750.    Maps,  Plans,  and  lUustraiions,     Presented  hy  the  Author, 

This  has  been  thoroughly  revised,  and  embodies  the  results  of  recent  Japanese 
research  in  geology  and  oUier  branches  of  science. 

Turkey.  Aionry. 

Le  B^veil  de  la  Nation  Arabe  dans  TAsie  Turque.  .  .  .  Par  Negib  Azoury.  Paris: 
Plon-Nourrit  et  Cie.,  [1905].  Size  7|  x  5,  pp.  258.  PoHraU,  Price  3.50/r. 
Presented  by  the  Author. 

Traces  the  recent  development  of  a  national  Arabian  party,  and  discusses  its  pro- 
bable influence  on  the  political,  religious,  and  economic  future  of  the  near  East.  The 
writer  points  out  that  it  is  only  by  the  help  of  Arabian  soldiers  that  the  other  popula- 
tions subject  to  the  Turks  are  kept  in  check,  and  thus  shows  the  immense  importance 
for  the  Eastern  question  of  the  possible  rise  of  an  independent  Arab  power. 

Turkey— Arabia.  Hadji  Khan  and  Sparroy. 

With  the  Pilgrims  to  Mecca.     The  Great  Pilgrimage  of  a.h.  1819 ;  a.d.  1902.    By 
Hadji  Khan  and  W.  Sparroy.  With  an  Introduction  by  Prof.  A.  Yamb^ry.    London 
and  New  York :  J.  Lane,  1905.    Size  9x6,  pp.  814.    Illustrations.    Price  12».  6d, 
net.    Presented  hy  the  Publisher. 
This  book  includes  the  substance  of  a  series  of  articles  published  in  the  Morning 
Post,  but  contains  in  addition  much  new  matter.     Prof.  Vamb^ry  considers  that  it 
supplies  the  need,  that  has  hitherto  existed,  **  of  an  account  of  the  Haj,  written  by  a 
Mohammedan  who  is  not  attracted  by  curiosity,  but  by  religious  piety,  who  had  free 
access  to  every  place,  who  is  not  hampered  by  fear  of  being  diBCOvered  as  a  Christian, 
and  who  is,  besides,  a  shrewd  observer.*'    The  first-named  author,  though  a  Musulman, 
has  had  a  thorough  English  education. 
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A7BI0A. 

AlgmrU.  a  Rd,  189  (1904) :  1285-1237.  Lamothe 

Lea  anoiennes  lignes  de  rivage  da  Sahel  d' Alger.  Note  de  M.  le  G^n^ral  de 
Lamothe. 

This  has  been  referred  to  elsewhere  (ante,  p.  214). 

Algeria.  Bev,  G.  88  (1904) :  339-349.  Vormand. 

L'Extr^me-Sud  OranaiB  (Etude  de  G^graphie  militaire).     Par  Gapitaine  R. 
Normand.    Map  and  IUu$traiion$, 
Britiih  Central  AMea— Xeteorology.  

British  Gentral  Afrioa  Protectorate.  Results  of  Nyasaland  Meteorological 
ObserTations  for  the  year  1904.  Prepared  by  tho  Scientific  Department,  Zomba. 
Size  13)  X  8i. 

British  East  Afrioa.  


Africa.  No.  15  (1904).  Report  on  the  East  Afrioa  Protectorate  for  the  year  1903-4. 
London :  Wyman  &  Sons,  1905.     Size  13)  x  8),  pp.  50.    Price  5id. 

British  East  Africa.  EUot. 

The  East  Africa  Protectorate.  By  Sir  G.  Eliot,  k.gji.g.  London:  E.  Arnold, 
1905.  Size  9x6,  pp.  xii.  and  334.  Mapt  and  Illuetratione,  Price  15«.  net.  Pre-^ 
$ented  by  the  PuUitker,    [To  be  reviewed.] 

British  East  Afriea  and  Uganda.  Powell-Cotton. 

In  Unknown  Africa :  a  Narrative  of  Twenty  Months'  Travel  and  Sport  in  Un- 
known I^ands  and  among  New  Tribes.  By  Major  P.  H.  G.  Powell-C'OttoD.  London : 
Hnrst  &  Blackett,  1904.  Size  9x6,  pp.  xziv.  and  620.  Map$  and  IlluitratioM. 
Price  2\$.    PreeenUd  by  the  Publishers.    [To  be  reviewed.] 

East  Afriea.  Sehillings. 

Mit  Blitzlicht  und  Bftchse.    Neue  Beobachtungen  und  Erlebnisse  in  der  Wildnis 
inmitten  der  Tierwelt  von  Aequatorial-Ostafrika.   Yon  C.  G.  Sohillings.    Zweiter 
Abdruck.    Leipzig :  R.  Yoigtl&nder,  1905.    Size  10  x  7,  pp.  xvi.  and  558.    JUu$- 
irations.    Price  lim.    Presented  by  the  PMisher, 
Contains  a  most  striking  series  of  photographs  of  living  animals  of  every  kind, 
taken  in  their  natural  surroundings.    Some  were  taken  by  night  by  the  aid  of  the 
flashlight,  and  include  several  examples  of  lions  in  the  act  of  springing  on  their  prey. 

Egypt  SteindoriT. 

Durch  die  Libysche  Wtiste  zur  Amonsoase.  Von  G.  Steindorff.  (Land  und  Leute, 
herausgegeben  von  A.  8co1)el.  XIX.)  Bielefeld  und  Leipzig :  Velhagen  &  Klasing, 

1904.  Size  10)  X  7,  pp.  164.    Map  and  Illustrations,    Price  4m. 

Egypt — Snei  Canal.  Ungard. 

Der    Suezkanal,  seine  Geschichte,  seine  Ban-  und  Yerkeh raver baltnisse    und 
seine  militariBche  Bedeutung.    Yon  Albert  Ungard  Edler  von  Qthalom.    Wien 
und  Leipzig.  A.  Hartleben,  1905.   Size  9}  X  6|,  pp.  viii.  and  104.  Maps  and  Profile. 
Price  48. 
Eritrea.  Perini. 

Magg.B.Perini(Gabr^-Negh8).  Di  qua  dal  Marbb  (Mar^b-melllisc*).  Firenze:Tip. 
Cooperativa,  1905.    Size  10  x  7,  pp.  464.    Maps.    Presented  by  the  Author. 

A  detailed  study  (intended  to  supplement  the  account  of  Werner  Munzinger)  of 
the  portion  of  Eritrea  immediately  to  the  north  of  the  Mareb,  where  the  author  was 
stationed  for  some  years.  There  is  also  an  introductory  chapter  dealing  in  a  general 
way  with  the  characteristics  of  this  part  of  Africa.  A  good  map  is  given,  on  the  scale 
of  1 :  500,000,  as  well  as  a  facsimile  of  the  map  (itself  mainly  based  on  that  of  Ludolf ) 
given  with  Legrand*8  edition  of  Lobo. 

Bhodesia.  Hall. 

Great  Zimbabwe,  Mashonaland,  Rhodesia.  An  account  of  Two  Years'  Examina- 
tion Work  in  1902-4  on  behalf  of  the  Government  of  Rhodesia.  By  R.  N.  Hall. 
With  an  Introduction  by  Prof  A.  H.  Keane,  ll.d.  London :  Methuen  &  Co., 
[1905.]  Size  9x6,  pp.  xliv.  and  460.  Map,  Plans,  and  Illustrations.  Price  21». 
net.    Presented  by  the  Publishers.    [To  be  reviewed.] 

Tnnis  and  Algeria.  Loth. 

Le  peuplement  Italicn  en  Tunisie  et.en  Alge'rie.    Par  G.  Loth.   Paris  :  A.  Colin, 

1905.  Size  10}  X  6},  pp.  502.  Maps  and  lUwtrations.  Price  10/r.  Presented 
by  the  Publisher, 

An   inquiry   into  the  causes  and  probable  results  of  the  constantly  increasing 
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Italian  immifrration    into  Algeria  and  Tunis,  which  the  author  oonsidera  as  not 
dangeroBB  to  France. 

VOBTH  AXEBIOA. 
Oanada.  Johnion. 

Looifliana  Purchase  Exposition,  1904.  Canada :  its  History,  Productions  and  Natural 
Kesources.  Prepared  by  G.  Johnson,  D.O.L.  Ottawa :  Department  of  Agriculture 
of  Canada,  1904.    Size  9x6,  pp.  176.    Map*  and  lUuttratiom. 

Canada.  Appalaehia  10  (1904) :  873-383.  Tewes. 

In  the  Southern  Waputehks.    Mount  Daly—Takakkaw  Glacier  and  Fall— I^ower 
Yoho  Canyon.    By  E.  Tewes.    lllu$tr, 
Vorth  America.  Doektrt. 

Nordamerika.    Yon  Dr.  Emil  Deckert.    (AUgemeine  Landerkunde  .  . .  heransge- 
geben  yon  Prof.  Dr.  Wilhelm  Sieyers.    Zweite  .  .  .  Auflage.)  Leipzig  und  Wien : 
Bibliographisches  Institut.    1904.    Size  10  x  7,  pp.  xii.  and  608.    Maps,  PlaU$y 
etc.    Price  IQm. 
During  the  interyal  which  has  elapsed  since  the  publication  of  the  first  edition,  the 
author  has  added  extensively  to  his  personal  knowledge  of  North  America,  and  has 
likewise  fully  availed  himself  of  the  abundant  material  supplied  by  the  various 
Government  departments  in  the  United  States  and  Canada,  as  well  as  other  sources  of 
knowledge.    The  value  of  the  work  has  thus  been  greatly  enhanced. 

TTnitod  States— Xaryland.  

Maryland  Geological  Survey,  Miocene.  Text  and  Plates.  Baltimore,  1904.  Size 
lOJ  X  7,  pp.  clvi  and  544.  Maps  and  Plates.  Presented  by  the  Maryland  Qeo- 
logical  Survey. 

POLAR  BBGI0V8. 

Antarotio — Belgian  Expedition.  

The  Belgian  Antarctic  Expedition,  under  the  command  of  A.  de  Gerlache  de 
Gomery.  Summary  Report  of  the  Voyage  of  the  BeJgioa  in  1897-1898-1899. 
Brussels,  1904.     Size  11x7,  pp.  70.    Maps  and  lllustreUton. 

Apparently  a  translation  of  one  of  the  parts  of  the  *  Besultats  du  Voyage  du  S.Y. 
Behjica*  still  in  course  of  publication. 

Antarctic— Swedish  Expedition.  Kordenslqdld  and  Andersson. 

Antarctica ;  or.  Two  Years  amongst  the  Ice  of  the  South  Polo.  By  Dr.  N.  Otto  G. 
Nordenskjold  and  Dr.  J.  G.  Andersson.  London :  Hurst  &  Blackett,  1905.  Size 
9^  X  6§,  pp.  xvlii.  and  608.  Maps  and  Illustrations.  Price  18«.  net.  Presented  by 
the  Publishers,    [To  be  reviowed.J 

Spitibergen— Historical.  Ckmway. 

Early  Dutch  and  English  Voyages  to  Spitzbergen  in  the  Seventeenth  Century, 
including  Hessel  Gerritsz. :  *Histoiredu  pays  nomm€  Spitsberghe,'  1613,  trans- 
lated into  Ecglish,  for  the  first  time,  by  Basil  H.  Soulsby,  of  the  British  Museum  ; 
and  Jacob  Segersz.  van  der  Brugge :  *  Joumael  of  Dagh  Register,'  Amsterdam,  1634 ; 
translated  into  English,  for  the  first  time,  by  J.  A.  J.  de  Villiers,  of  the  British 
Museum,  etc.  Edited,  with  Introductions  and  Notes,  by  Sir  W.  Martin  Conway. 
London :  Printed  for  the  Hakluyt  Society,  1904.  Size  9x6,  pp.  xvi.  and  192. 
Maps,    Presented  by  the  EaJduyt  Society. 

PHYSICAL  AHD  BIOLOGICAL  eEOeBAPHY. 

Geology.  Branner  and  Newsom. 

Syllabus  of  a  Course  of  Lectures  on  Economic  Geology.  By  J.  C.  Branner,  ph.d., 
and  J.  F.  Newsom.  Second  Edition.  Stanford  University,  1900.  Size  9J  x  6, 
pp.  368.     Diagrams  and  Sections,    Presented  by  Dr.  J.  G.  Branner. 

Geology.  Xerrill. 

A  Treatise  on  Rocks,  Bock-weathering  and  Soils.  By  G.  P.  Merrill.  New  York : 
the  Macmillan  Company,  1904.  Size  9x6,  pp.  xx.  and  412.  Illustrations.  Price 
17«.  net.    Presented  by  the  Publishers. 

Brings  together  the  results  of  several  years*  study  of  the  phenomena  attendant 
upon  rock  degeneration  and  soil  formation,  which,  the  author  thinks,  have  been 
somewhat  neglected,  in  the  attention  given  to  the  structure  and  origin  of  rocks. 
The  subject  is  a  branch  of  geology  poksessing  a  special  interest  to  the  physical 
geographer. 
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Olaeial  Ipoeh.  Q,Z.  10  (1904) :  593-600.  Ktyw. 

Die  Eiszeit  in  den  Tzopen.    Yon  Prof.  Dr.  H.  Meyer. 

Noticed  in  the  Monthly  Beoord  for  Maroh,  p.  383. 
landieape.  Geikie. 

Landscape  in  History,  and  other  Essays.    By  Sir  A.  Geikie.   London :  Macmillan 

&  Co.,  1905.    Size  9)  X  6,  pp.  viii.  and  352.    Price  St.  Sd.  net.    Pre$ented  hy  ike 

PfMithers, 

A  collection  of  essays  and  addresses  on  yarions  subjects  connected  with  Physical 
Geography  and  allied  sciences,  presenting  the  same  cnarm  of  thought  and  diction 
which  characterize  the  author's  preyious  writings.  The  first  three  deal  with  Landscape 
in  its  relations  to  History,  the  Imagination  and  Literature.  Others  deal  with  the 
origin  of  the  Scenery  of  Britain,  the  Huttonian  Theory,  Geological  time,  etc. 

XagneUo  Deelination.     DeuUeh.  Q.  Blatter  27  (1904) :  158-175.  WolkeBhaner. 

War  die  magnetisohe  Deklioation  yor  Kolumbus  erster  Beise  nach  Amerika  tat- 
^chlioh  unl^kannt  ?    Yon  Dr.  A.  Wolkenhauer. 

AHTHBOPO&ZO&BAPHY  AND  EI8TOBI0AL   OZOeBAPHT. 

Anthropogdography— Man  and  Weather.  Dexter. 

Weather  Influences.  An  Empirical  Study  of  the  Mental  and  Physiological  effects 
of  definite  Meteorological  (Conditions.  By  E.  G.  Dexter,  ph.d.  With  Introduction 
by  Gleyelaud  Abbe,  ll.d.  New  York :  the  Macmillaii  Go. ;  London :  Macmillan 
&  Co.  1904.  Size  9x6,  pp.  xxxii.  and  286.  Diagram$.  Presented  by  the 
Publuhers. 

Historieal— Early  Travels.  Parchas. 

Hakluytus  Posthumus  or  Purchas  His  Pilgrimes  Contavniug  a  History  of  the 
World  in  Sea  Yoyages  and  Lande  Travells  by  Englishmen   and  others.    By 
Samuel  Purchas,  b.d.     Yols.  i.  and  11.     Glasgow:  J.  MacLebose  &  Sons,  1905. 
Size  9  X  6«  pp.  (vol.  i.)  1.  and  504 ;  (yd.  il.)  xyi.  and  550.    Afap  and  Portraits. 
Price  12«.  6d,  net  per  volume.    Presented  by  the  Publishers. 
The  first  two  volumes  of  a  reprint  of  Purchas,  produced  in  the  same  fine  stylo  as 
the  same  publishers'  edition  of  Hakluyt.     It  is  not  quite  easy  to  see  the  motiye  for 
issuing  the  two  series  in  precisely  the  same  binding,  a  practice  which,  in  the  eyes  of 
many,  swamps  the  indiyiduality  of  the  separate  works,  but  it  is  probably  a  concession 
to  popular  taste.  All  the  original  maps  and  plates  will  be  reproduced,  though,  curiously 
enough,  there  is  nothing  to  show  the  unlearned  (in  the  case  of  most  uf  the  plates)  that 
they  are  taken  from  Purchas. 

BIOOBAPHT. 

Biographical  Bietionary.  Poggendorff. 

Biographisob-Literarisclics  Handwiirterbuch  zur  Geschichto  der  Exacten  Wissen- 
schaften  .  .  .  gesammelt  von  J.  C.  Poggondorff.  4  vols.  (Dritter  Band  (1858 
bis  1883),  herausgegeben  yon  Dr.  B.  W.  Feddersen  und  Prof.  Dr.  A.  J.  yon 
Oettingen.)  Leipzig:  J.  A.  Barth,  1863-1904.  Size  10  x  6J,  pp.  (vol.  i.)  yiii  and 
1584  cols.:  (yol.  ii.)  1468  cols.;  (yol.  iii.)  viiL  and  1496  pp.;  (vol.  iv.)  xii.  and 
1718  pp. 

This  invaluable  work  of  reference  has,  after  an  interval  of  twenty  years,  been  once 
more  brought  up  to  date  by  the  issue  of  a  fourth  volume  comprising  the  period  18S3- 
1904.  Although  here  and  there  omissions'^  are  noticeable,  the  laborious  work  of 
compilation  seems  on  the  whole  to  hayo  been  carried  out  with  g^at  thoroughness. 
The  space  devoted  to  the  last  twenty  years  is,  of  course,  relatively  far  greater  than  ever 
before. 


NEW  HAPS. 

By  E.  A.  BBliyilB,  Map  Owrator,  B.<I.S. 

EVBOPS. 

British  Isles.  Searborongh. 

Scarborough's  Map  of  England  snd  Wales,  showing  Geographical  Gountiee  and 
Boroughs,  all  Bailways  and  Steamship  Lines,  with  Distances  between  Stations 
und  Lsndings.  Scale  1  :  633,600  or  10  stat.  miles  to  an  inch.  Price  12«.,  mounted 
on  rollers  and  varnished. — Scarborough's  Map  of  Scotland,  showing  Counties,  all 
Railways  and  Steamship  Lines,  with  Distances  between  Stations  and  Landings. 
8cale  1 :  443,520  or  7  stat.  miles  to  an  inch.    Prtos  15«.,  mounted  on  rollers  and 
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vamUhed.     Boston  and  London:   The  Boarborongh  Company.     Pr$inUed  if  fk# 
PMither, 

The  Soarboroagh  Company  are  issning  maps  of  European  oonntries  upon  the  same 
linea  and  in  the  same  style  as  their  American  series.  The  two  mentioned  above,  if  not 
artistic  productions,  will  certainly  be  useful  to  commercial  men  and  travellers.  Rail- 
ways seem  to  have  received  special  attention,  as  is  the  case  with  the  American  series. 
No  serious  attempt  has  been  made  to  show  hill  features,  although  isolated  hills  are 
indicated  here  and  there.  A  table  of  distances  and  an  index  to  places  is  given  on  eaoh 
map.    The  maps  are  varnished  and  mounted  on  rollers. 

Crete.  Xpikaki. 

Map  of  Crete.  By  A.  I.  Mpikaki.  Scale  1 :  300,000  or  4*7  stat.  miles  to  an  inch. 
Athens:  D.  K.  Kokkinakis,  1905.    [In  Greek.] 

A  roughly  executed  general  map  of  the  island,  with  ancient  sites  in  rod. 

England.  Bartholomew. 

Bartholomew's  New  Reduced  Survey  of  England  and  Wales.  Scale  1 :  126,720  or 
2  stat.  miles  to  an  inch.  Aldershot  District.  Edinburgh:  John  Bartholomew 
&  Co.,  [1905].     Price  2$.  net.    Presented  by  the  PMUhers. 

England  and  Wales.  Ordnanee  Sorvej. 

Obdnance  Survey  of  England  and  Wales  : — Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  February  1  to  28, 1905. 

6-inoh — County  Maps  (first  revision)  :— 

Breeknockshire,  8  h.e.  Cambridgeshire,  1  b.w..  b.e.,  3  n.e.,  s.e.  Glonoestershire,  11  n.e. 
Herefordahire,  5  s.e.,  10  n.w.,  20  n.w.,  24  s.w.,  20  n.w.,  27  n.e.,  8.w.,  28  N.w.,  31  n.e., 
S.E.,  32  N.W.,  N.E.,  33  N.W.,  8.W.,  34  8.W.,  47  S.B.,  52  N.W.,  N.E.,  54  N.w.  Leioestershire, 
8  N.W.,  8.W.,  8  8.W.,  14  N.E.,  18  N.W.,  47  8.W.  Lincelnshiie,  113  n.w.,  s.w.,  122  s.w., 
130  N.E.,  139  8.W.,  B.E.,  146  8.W.,  150  N.E.,  8.E.  Radnorshire,  17  8.w.,  s.e.,  18  n.w., 
8.E.,  21  N.W.,  S.W.,  25  N.W.,  27  N.E.,  28  S.W.,  8.E.,  32  N.E.,  33  N.W.,  34  s.w.  Rutland, 
8  S.W.,  S.E.,  7  8.W.,  9  S.E.,  10  N.W.,  N.E.,  8.E.,  14  N.E.,  8.W.,  15  N.E.,  S.W.  8omers6t, 
(7  N.w.  and  8.W.),  50  s.w.,  60  8.E.,  70  N.w.,  n.e.,  79  n.e.,  8.E.  Staffordshire,  G9  b.w., 
72  N.E.,  S.E.  Suffolk,  80  N.w.  Warwickshire,  8  s.w.,  9  s.e.,  18  n.e.,  s.e.,  1G  n.e. 
Woroestershire,  5  n.e ,  be.,  16  s.w., 27  8.E.,  28  s.e.,  54  n.k.  Torkshire  (first  revision 
of  1891  Survey),  287  n.e.     U.  each, 

26-inoh — CJounty  Maps  (first  revision) : — 

Brecknockshire,  I.  16 ;  IV.  3, 4,  6,  7,  8,  10,  11 ;  VU.  4, 10, 13,  14,  15, 16 ;  VIH.  2, 
6,  9, 10, 13, 14;  X.  2,  3,  4;  XI.  1,  2;  XX.  1.  Cardiganshire,  II.  9,  10,  13,  14 ; 
III.  2,  3,  7,  10, 11,  16:  IV.  1,  2,  5,  6,  9,  10,  11,  12.  15;  VII.  1,  2,  3,  4,  5,  6,  7,  11. 
Carmarthenshire,  XIX.  1.  DsTonshire,  IVa.  2, 10,  14 ;  XVIII.  14 ;  XXVIII.  2,  3, 
4, 12 ;  XXIX.  1,  5 ;  XXXI.  1,  3,  4,  5,  6,  7,  9.  10, 11,  12 ;  XLIV.  14,  16 ;  XLV.  3,  7, 
9,  13,  14,  15, 16;  LV.  2,  7,  10,  11, 15;  LVI.  6,  11,  13;  LVII.  1,  9;  LXVIIL  9; 
LXIX.  8,  12,  13,  15,  16;  LXX.  10;  LXXXI.  12,  14,  15;  LXXXII.  1,  5,  13; 
XCIII.  2,  6,  8,  10,  12;  XCIV.  5,  13;  Herefordshire,  VIU.  15;  XIII.  2,  8,  8,  10 
(11  and  7),  12 ;  XIV.  5,  6,  7 ;  XXI.  8.  Lincolnshire,  CIV.  1,  2,  3,  4,  6,  7,  8, 11, 12, 
13, 15 ;  CXV.  1,  2,  3,4,  6,  7,  8,  9, 10,  11, 12,  13,  14,  16  ;  CXVI.  1,  2,  3,  4,  6,  6,  7,  8, 
9,  10,  11,  12,  13, 14,  15;  CXVII.  1,  2,  3,  4,  5,  7.  9,  10,  11,  13.  14,  15  ;  CXXVIII.  5. 
6,  9,  10, 11, 13, 14,  15.  Norfolk,  XCI.  7;  XCII.  5,  6,  7,  8,  9,  11,  12,  13, 15,  16; 
XCIII,  5,  6,  12, 14, 15,  16  ;  CII.  4,  7 ;  CIII.  15 ;  CIV.  6,  10,  11,  14, 16 ;  C  V.  9,  10, 
14  :  CVI.  5,  9 ;  CIX.  1,  4 ;  CX.  1,  3, 4,  6.  Badnorshire,  XIV.  1,  4,  8,  11, 12, 14, 15, 
16 ;  XXI.  3,  4,  6,  7, 10,  11.  Suffolk,  VI.  13,  15,  16  ;  VII.  14, 15 ;  XII.  1,  2,  3,  4, 5, 
6,  7,  8,  9,  10, 11, 12,  13,  14,  15,  16;  XIV  15;  XXIV.  1,  4;  XXV.  1,  6;  XXXI. 
3,  4.  Warwickshire,  XIV.  2,  G  ;  XXI.  13, 14;  XXII.  12  ;  XXIU.  10,  15  ;  XXV. 
1,4,5,6,8,10,11,  12;  XXVI.  1,  2,  3,  5,  6,  7,  9,  11;  XXXI.  2,  5;  XLIII.  13; 
XLIX.  1.  2.  Worcestershire,  XVIII.  12,  10;  XIX.  9,  13;  XXIV.  2,  5;  XXV. 
4,8;  XXVL  6,7,8;  XXXVI.  13;  XXXIX.  12;  XLIII.  1,  2.  Yorkshire  (first 
revision  of  1891  Survey),  CCLXXXVIII.  6,  10.    8«.  each. 

England  and  Wales.  Geological  Surrey. 

1-inch  map  (New  Series).    Colour  printed. 

Bournemouth,  329 ;  Swanage,  343 ;  Drift  editions.     Is.  6d.  each* 
(E.  Stanford,  London  Agent.) 

Europe.  Bartholomew. 

Bartholomew's  Railway  and  Steamship  Map  of  Europe  and  the  Mediterranean. 
From  latest  surveys.  By  J.  G.  Bartholomew,  p.r.s.e.  Scale  1 : 5,448,960  or  86 
stat.  miles  to  an  inch.  Edinburgli ;  John  Bartholomew  &  Co.,  [1005].  Price  2».  net. 
Presented  by  the  Publither. 
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Finland.  Inbarg. 

Karta  ofver  StorfuraieQdomet  Finland.  Af  I.  J.  Inber^.  Scale  1 : 1,000,000  or 
15*8  stat.  miles  to  an  inch.    4  Bheets.    Helsingfon :  F.  Tilgmann. 

This  map  has  evidently  been  reduced  by  photography  from  drawings  on  a  larger 
scale,  with  the  result  that  the  lettering  is  so  small  in  places  as  to  be  almost  illegible 
without  a  glass.  However,  it  is  a  good,  usefal  map  for  general  reference,  containiog  a 
great  deal  of  information.  It  is  printed  in  colours.  A  useful  table  of  distances  be- 
tween places  in  Finland  is  given  as  an  inset. 

France.  Lang. 

Schulwandkarte  des  Kriegsschauplatzes  1870-71  und  der  wesentliohen  krieger- 
ischen  Begebcnheiten.  Scale  1 :  850,000  or  5'5  stat.  miles  to  an  inch.  Third 
edition.    4  sheets.    Leipzig:  George  Lang. 

Ireland.  Bartholomew. 

Bartholomew's  **  Quarter-inch  to  Mile'*  Map  of  Ireland.  Reduced  by  permission 
from  the  Ordnance  Survey.  Sheets :  1,  Donegal  and  Enniskillen ;  3,  Connemara 
and  Sligo.  Edinburgh  :  John  Bartholomew  &  Co.,  [1905].  Price  2$.  net  ea€h  iheet. 
Prete^ii&i  hy  the  PMiihers, 

With  the  publication  of  these  two  slieets  Bartholomew's  "  Quarter-inch  to  Mile  '* 
map  of  Ireland  is  complete.  There  are  altogether  seven  sheets,  of  which  the  first 
to  be  issued  was  noticed  in  the  Geographical  Journal  for  June  last.  In  general 
appearance  the  sheets  resemble  the  well-known  maps  of  England  and  Scotland,  which 
have  deservedly  gained  a  wide  reputation  amongst  tourists  and  others,  except 
that  some  of  the  tints  employed  in  the  orographic  shading  have  been  improved 
from  an  artistic  point  of  view,  especially  the  greens. 

Yistnla.  Petermanns  Oeographisehe  Mitteilnngen. 

Die  Yeranderung  im  Miiudungsgebiet  der  altcn  Danziger  Weichsel  in  den 
letzten  drei  Jahrhunderten.  Beduziert  nach  der  Karte  der  Konigl.  Prenssischen 
Geologischen  Landcsanstalt  1903.  Scale  1 :  30,000  or  2-1  inches  to  a  mile.  Peter- 
manns Oeographiiche  Miiteilungen,  Jahrgang  1905,  Tafel  4.  Gotha  :  Justus 
Perthes,  1905.    Presented  hy  the  PMither, 

ASIA. 

Alia.  Military  Topographieal  Dept.,  St.  Petersburg. 

Map  of  the  Southern  Frontier  Regions  of  Asiatic  Russia.  Scale  1 : 1,168,031  or 
18-4  stat.  miles  to  an  inch.  Sheet  viii.  bis,  Nikolaievsk.  St.  Petersburg :  Mili- 
tary Topographical  Department,  1908.    [In  Russian.] 

This  sheet  includes  the  mouth  of  the  Amur  and  the  northern  part  of  the  island  of 
Sakhalin. 

Asia  Hinor.  Xiepert. 

Karte  von  Kleinasien.  Von  Dr.  Richard  Kiepert.  Scale  1 :  400,000  or  6*3  stat. 
miles  to  an  inch.  Sheet  D  ii.  Adalia.  Berlin  :  Dietrich  Reimer  (Ernst  Yohsen), 
1905.    PHce  6m. 

The  eastern  and  southern  sheets  of  this  map  arc  now  published,  and  all  that  re-  - 
mains  of  the  twenty-four  sheets  comprising  the  complete  map  are  the  eight  western 
sheets.     Since  the  publication  of  tne  eastern  sheets  a  considerable  amount  of  addi- 
tional cartographical  information  has  been  obtained,  which  will  render  revision  of 
this  part  most  desirable. 

Xanohuria.  Topographical  Section,  General  Suff. 

Map  of  Country  round  Mukden  to  illustrate  the  Campaign  in  Manchuria.  Repro- 
duced from  the  Russian  Staff  Map,  1904.  Scale  1 :  420,000  or  6*6  stat.  mUes  to  an 
inch.    London :  Topographical  Section,  General  Stafi^  War  Office,  1905.    Price  2s. 

AlCSBIGA 
Canada-^  Ontario.  Soarborongh. 

Scarborough's  Map  of  Ontario,  with  an  Index  of  all  Cities,  Yillagee,  Post  Offices, 
and  Railway  Stations,  and  population  according  to  the  1901  Census.  Based  upon 
the  latest  Government  Surveys  and  Explorations.  Scale  1 :  950,400  or  15  stat. 
miles  to  an  inch.  Boston  and  London :  The  Scarborough  Company.  Presented  hy  the 
Publishers. 

A  useful  map  containing  much  information.  One  of  the  important  features  is  the 
numerous  notes  upon  the  map  concerning  the  character  of  the  country,  giving  par- 
ticulars of  physical  features,  forests,  and  land  suitable  for  agriculture.  There  is  a  useful 
index,  and  a  table  of  distances  between  all  important  places.  The  map  is  mounted  on 
rollers. 
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TTaitod  BUtei.  SoarboronglL 

Soarborough'8  Map  of  California.  Scale  1 :  887,040  or  14  stat.  milei  to  an  inch. 
Scarboroagh'B  Topographio  Map  of  MaBsaobosette.  Scale  1 :  205,920  or  3-2  atai. 
milea  to  an  inch.— Scarboroagh^s  New  Railroad,  Post  Office,  Towndiip  and  Oonnty 
Map  of  New  York.  Scale  1 :  475,200  or  7*5  stat.  miles  to  an  inch.  Boston  and 
London:  The  Scarborough  Company.  Priee  $5  eachf  mounted  on  roUers  and 
varnished.     Preeented  by  the  PublWiers. 

These  form  part  of  a  series  of  nsefol  commercial  and  general  maps  of  the  United 
States,  which  are  now  in  coarse  of  publication  by  the  Scarborough  Company.  The 
scale  upon  which  they  are  drawn  is  sufficiently  large  to  permit  of  a  considerable 
amount  of  useful  information  being  giyen,  and  g^eat  care  has  been  taken  to  bring 
them  up  to  date  as  far  as  possible.  There  are  inset  maps  and  plans  of  important 
centres,  and  upon  each  is  a  useful  table  of  distances  between  places,  and  an  excellent 
index.  The  maps  are  highly  coloured  and  mounted  on  rollers.  Hardly  any  attempt 
has  been  made  to  show  relief,  and  the  execution  throughout  is  decidedly  rougn. 
Still,  for  commercial  and  travelling  purposes  the  maps  will  doubtless  be  of  sendee. 

ATLAKTIG  OOEAH. 
Atlantic  Ooean.  Stamford. 

The  Autograph  Hand-ma^:  The  Atlantic  Ocean  on  Mollweide's  Equal  Area 
Projection.  Oxford:  William  Stanford  &  Co.  Priee  Id.  net.  Presented  by  the 
Publishers. 

An  outline  only  of  a  diagrammatic  character. 

PACIFIC  OCEAN. 

Chiam  Island.  Petermanns  Oeographisohe  Xitteilnngan. 

Insel  Guam  (Marianen).  Nach  den  amerikanischen  Aufnabmen  1901-1902  ro- 
duziert  nach  der  Karte  dcs  Uydrographischen  Amts  in  Washington  1904.  Scale 
1 :  225,000  or  3*5  stat.  miles  to  an  inch.  Petermanns  Oeographisehe  Mitteilungen^ 
Jahrgang  1905,  Tafel  3.  Gotha :  Justus  Perthes,  1905.    Presented  by  the  Publishers. 

OEVIRAL. 

World.  Philip. 

Philips'  Elementary  Atlases  of  Comparative  Geography.  Edited  by  George 
Philip,  p.R.o.s.  BirmiDgham  and  Midlands  Edition.  Northumberland  Edition. 
London :  George  Philip  &  Bon,  Ltd.  Priee  Is.  net.  each.  Presented  by  the 
Publishers. 

In  their  main  features  and  general  maps  these  two  school  atlases  are  similar,  the 
difference  being  that  the  **  Northumberland  edition  "  contains  special  maps  of  northern 
England  and  Northumberland,  and  a  plan  of  the  Tyneside  ports ;  whilst  the  *'  Bir- 
mingham and  the  Midlands  edition"  gives  special  maps  of  Central  England,  the 
Midliands,  the  Birmingham  District,  and  the  Potteries.  The  arrangement  of  preparing 
separate  editions  for  special  localities  has  much  to  commend  it  from  an  educational 
point  of  view,  and  the  atlases  will  doubtless  find  their  way  into  many  of  the  elementary 
schools  of  the  respective  districts  for  which  they  are  intended,  especially  as  they  can 
be  obtained  for  one  shilling.  The  physical  maps  indicate  the  relief  by  orographical 
colouring  in  combination  with  hill  shading,  and  if  somewhat  rough  in  appearance,  the 
maps  are  clear  and  not  overcrowded. 

World.  Stieler. 

Neue,  ncunte  Lieferungs-Ausgabe  von  Stielers  Hand- Atlas.  100  Earton  in 
Eopferstich  herausgegebKan  von  Justus  Perthes  Geographischer  Anstalt  in  Gotha. 
41  und  42  Lieferung.    Gotha :  Justus  Perthes,  [1905]. 

These  two  parts,  which  are  in  one  cover,  contain  the  following  maps :  No.  5,  North 
Polar  Regions,  by  H.  Habenicht,  scale  1 :  20,000,000 ;  No.  6,  South  Polar  Regions, 
by  H.  Habenicht.  scale  1 :  40,000,000 ;  Nos.  11  and  12,  sheets  3  and  4  of  a  map  of 
G^ermany,  by  C.  Scherrer,  scale  1 : 1,500,000. 

CHABTS. 
Chile.  Chilian  Hydrographie  Office. 

ChUian  Hydrographie  Chart,  No  100,  Bahia  Tongoi.  Scale  1 :  50,000  or  1*8  inch 
to  a  stat.  mile.  Valparaiso :  Oficina  Hidrografica,  Marine  de  Chile,  1904.  Pre- 
sented by  the  Chilian  Hydrographie  Office, 
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Vorth  AtUntio  and  Kaditerranoan.  Xtteorologieal  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March,  1905.  London : 
Meteorological  Office,  1905.    Ftiee  Qd,    Presented  by  the  Meteorologiedl  Ofiee, 

Vorth  Paoiflo.  V.8.  Hydrographio  Office. 

Pilot  Ohart  of  the  North  Padflo  Ocean  for  March,  1905.  Washington :  United 
States  Hydrographio  Office,  1905.    Preeented  by  the  U,8,  Hydrographio  Qffioe, 

PE0T00BAPH8. 
India.  Yate. 

Four  photographs  of  an  old  Mahommedan  Cemetery  near  Malir,  18  miles  north- 
east of  Karachi,  India.  Taken  by  Lieut. -Col.  A.  C.  Tate.  Presented  by  Lieut' 
Col.  A.  a  Yate. 

Colonel  Yate,  in  a  note  forwarded  with  these  photographs,  states  that  this  cemeterv 
is  about  150  years  old,  and  is  situated  near  the  head  of  the  Malir  waterworks,  which 
supply  all  Karachi  with  water.  Nothing  seems  to  be  known  definitely  of  its  origin, 
but  according  to  native  tradition  the  tombs  are  those  of  Baluchis  slain  in  battle. 
Colonel  Yate  is,  however,  inclined  to  believe  that  the  central  domed  tomb  is  that  of 
some  holy  man  of  Islam,  around  whose  shrine  the  faithful  have  brought  their  dead 
for  burial. 

Kashmir  and  Tibet.  Charrington. 

Eighty  photographs  of  Kashmir  and  North-West  Tibet,  taken  by  Lieut.  8.  H. 
Charrington,  15tn  Hussars.    Presented  by  Lieut.  8.  H.  Charrington. 

An  interesting  series  of  small  photographs  talten  on  a  journey  from  Leh  through 
Baltistan  to  the  frontier  regions  of  Western  Tibet  during  the  summer  of  last  year. 
The  following  are  the  titles : — 

(1  and  2)  The  Siod  river  at  Sonamarg ;  (3)  View  from  Sonamarg ;  (4)  Baggage 
ponies  grazing  at  Sonamarg ;  (5)  Ijch  from  the  south-east ;  (6)  Main  street,  Leh  ;  (7) 
Leh  bazaar;  (8)  Loading  up  at  Leh;  (9)  Marsimik  La,  Ladakh;  (10)  Tsokr  Chumo 
lake;  (11)  Camp  at  Pomlung,  Ladakh;  (12)  Chimray  lamasery;  (18  and  14)  Chang 
La;  (15)  Crossing  the  Chang  La;  (16)  Jjadakhis  from  Tankse  who  accompanied  the 
caravan;  (17)  Ladakhi  women  near  Tankse;  (18)  Upshi  village;  (19)  Gya  village; 
(20)  Strata  between  Gya  and  Miru ;  (21)  Zoji  La ;  (22)  A  **  yakh  "  on  the  Shiok  river ; 
(23)  Inflating  a  **  yakh  "  ;  (24)  Crossing  the  Shiok  river  on  a  **  yakh  ** ;  (25)  Tent  at 
Tang,  Shiok  valley ;  (26)  Shiok  river  above  Tang ;  (27)  Ibex  ground,  lA-oncbon,  Shiok 
river ;  (28)  View  from  the  top  of  Waris  pass,  Shiok  valley ;  (29)  Nubra  liajah's  palace, 
Charasa;  (30)  Nubra  Bajah's  palace  from  near  Taggar ;  (31)  Large  **  mani  '*  rooke  at 
Kubet ;  (32)  Bridge  over  the  Shiok  river ;  (33)  Kardong  La  from  the  north ;  (34) 
Descending  north  side  of  Kardong  La ;  (35)  Looking  towards  Leh  from  Kardong  La  ;  - 
(86)  Pamzal,  Chang-Chenmo ;  (37)  View  east  from  Kiam,  Chang-Chenmo ;  (38)  Camp 
4  miles  east  of  Piwuk;  (39)  Pangong  lake ;  (40)  Camp,  Garm-pani;  (41)  Base  camp 
at  Tab-mar-marvo ;  (42  and  43)  Buksben  glaciers,  from  Tab-mar-marvo ;  (44  and  45) 
Panorama  of  Herpa  Tso;  (46)  Camp  south  of  Herpa  Tso;  (47)  Yak  ground  south  of 
Herpa  Tso;  (48)  Camp  8  miles  east  of  Herpa  Tso;  (49)  View  south  from  camp  at 
Lanak;  (50)  Gimp  below  Lanak  La;  (51)  Tibet  from  the  Lanak  La;  (52)Bharal; 
(53  and  54)  Ovis  Hodgsoni ;  (.55  and  56)  Goa ;  (57)  Herd  of  wild  yak ;  (58)  Solitary 
bull  yak ;  (59)  Kyang;  (60-62)  Tibetan  antelope ;  (63)  Salt  lake.  No.  2  ;  (64)  Caravan 
returning  from  Tibet ;  (65)  Kipalu,  Baltistan ;  (66)  Bajah  of  Kipalu's  two  brothers ; 
(67)  Poplar  avenue  at  Kiris  ;  (68)  "  Yakh  "  at  Kipalu  ;  (69)  Pratjuu,  Baltistan ;  (70) 
Paxfain,  Baltistan;  (71)  Nullah  above  Kermik,  Baltistan;  (72  and  73)  Shiller  pass  on 
to  the  Deosai  plain ;  (74  and  75)  The  Gilgit  road ;  (76)  Marpanon,  on  the  Gilgit  road ; 
(77)  Bridge  No.  6,  Srinagar ;  (78)  Bridge  No.  7,  Srinagar ;  (79)  Lamaryuru  lamasery ; 
(80)  Tiksai  lamasery. 

Kordofan.  Llojd. 

Fourteen  photographs  of  Kordofan,  taken  by  Captain  W.  Lloyd.    Presented  by 
Captain  W.  Lloyd* 

Few  photographs  have  been  taken  in  Kordofan,  consequently  these  form  a  welcome 
addition  to  the  Map  Room  collection.    They  are  principally  types  of  natives : — 

(1-3)  Sheik  Ismail  Mohammed  el  Sheikh,  Nazir  of  the  Asakara  section  of  the 
Hamar  8 ;  (4)  Sheikh  Mustafa  abu  Ranat ;  (5)  Beshir  bey  Kambal,  who  was  with  Gordon 
as  a  young  man ;  (6)  Hamid  bey  Fatin,  Xazir  of  the  Hamar  Degagin,  was  made  a  bey 
by  Gordon ;  (7)  Sheikh  AU,  son  of  Hamid  bey  Fatin ;  (8)  Sheikh  Salem  Bakhri ;  (9) 
Iron  smelting  at  Nahud;  (10)  Egyptian  Army  transport;  (11)  Sheikh  of  Falata's  as 
El  Obeid;  (12-14)  Women  of  Northern  Nigeria  on  their  way  to  Mecca. 
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Pftmin.  Maekintoih. 

Ninety  photographs  of  the  Taghdumbash  Pamir,  and  the  road  to  it  by  Gilgit  aad 
Hanza.    Taken  by  Captain  «f.  B.  Mackintosh,  b.a.    PretetUed  by  Captain  J,  B. 
MaekitUosh,  B.A, 
These  little  photographs  serve  well  to  illustrate  the  physical  oharaoteristics  of  the 
I'amir  region,  and  the  ronte  thither  from  Kashmir.    The  titles  are  as  follows : — 

(1)  The  Wnlar  lake  and  valley  of  Kashmir;  (2)  Traebal,  near  top  of  Rajdiangan 
pass ;  (3)  Halfway  down  Bajdiangaa  pass,  looking  towards  Gnrais ;  (4)  Near  Gorais ; 
(5)Gurai8:  (6)  On  the  Barzil  pass;  (7)Astore;  (8)  Ruttu  and  Mir  Malik  nullah; 
(9)  Polo  in  a  dust-storm  at  Bnttu ;  (10)  Bupple  bridge  and  Nanga  Parbat  in  clouds; 
(1 1  and  12)  The  Hatu  Pir ;  (13)  The  Ramghat  bridge ;  (14)  Bunji,  on  the  banks  of  the 
Indus;  (15)  Nanga  Parbat  from  Bunji;  (16)  Gilgit;  (17) Rakapushi ;  (18)  Nilt  in  the 
HuDza  valley ;  (19)  Minapln,  a  village  in  the  Hunza  valley ;  (20)  Rakapushi  from  near 
Baltit,  Hunza ;  (21)  Wazir  Humayan  of  Hunza ;  (22)  Humayun,  his  son,  and  the  British 
political  munshi  at  Baltit ;   (23)  Goolios  leaving  Baltit,  Hunza ;  (24)  Village  of  Altit, 
Hunza  valley ;  (25)  Pasu  river  and  end  of  glacier ;  (26)  On  the  Batur  glacier ;  (27)  Path 
near  Batur  glacier ;  (28)  Fort  and  village  of  Kaibar,  Hunza  valley ;  (29)  Hunza  river, 
north  of  Khaibar ;  (80)  Rope  bridge  over  the  Chnpersan  river ;  (31>33)  A  bit  of  the  path ; 
(34)  Misgar,  the  last  village  on  the  southern  watershed  of  the  Himalayas ;  (35)  Rope 
bridge  at  Misgar ;  (36)  Yaks  with  baggage  entering  Mispar  on  return  journey ;  (^^) ' 
Murkushi;  (38)  Bun-i-Kotal,  looking  south ;  (39)  Bun-i-Kotal,  looking  west ;  (40)  The' 
Kilik  pa»s  in  Chinese  Territory ;  (41)  Tlie  first  camp  on  the  Pamirs ;  (42)  Riding  yaks 
on  side  of  a  bill ;  (43)  West  end  of  Taghdumbash  Pamirs ;  (44)  Camp  in  Kukturruk 
nuliah;  (45)  First  Oris  poli,  KuktuiTuk  nullah;  (46)The  Wakhjir  pass  from  Taghdum- 
bash Pamirs;  (47)  Yaks  with  OvHa  poli  htads;  (48)  Khor  Kosh  Beg,  with  his  wives 
and  family ;  (49)  An  encampment  of  shepherds;  (50)  Camp  in  the  Kbunjerab  valley  at 
entrance  to  Ophrang  pass;  (51) East  end  of  Ophrang  pass ;  (52)  Entrance  to  Orphrang 
pass ;  (53)  Head  of  Oris  poli ;  (54  and  55)  Khunjerab  pass ;   (56)  General  view  of 
Tashkurgan ;  (57)  Russian  fort,  Tashkurgan ;  (58-60)  Panorama  of  Taahkurgan ;  (61) 
Bhcr  Mahomed  ;  (62)  Amban  of  Sarikol ;  (63)  Captain  J.  B.  Mackintosh,  Am  ban,  and 
Amban's  followers ;  (64)  Amban  and  tumchis ;  (65)  Group  of  SarikoU  horsemen ;  (66) 
Amban  and  retinue;   (67)  The  Bejik  pass;  (68)  Head  of  Bejik  nullah ;  (69)  Heads  of 
Oais  poli;  (70)  Taghdumbash  Pamir;  (71)  A  side  valley  near  Mintaka;  (72)  Karachnai 
pass;  (73)  The  top  of  Karachnai  pass;  (74)  The  view  from  top  of  Karachnai  pass; 
(75)  Entrance  to  Mintaka  pass  from  Chinese  side ;  (76  and  77)  Mintaka  pass ;  (79 
End  of  Kirish  glacier  and  mouth  of  Mintaka  pass ;  (80)  Kirish  glacier;  (81)  On  the 
road  to  Murkushi;  (82)  Where  the  road  bifurcates  at  Murkushi;  (83)  Shikari;  (84) 
The  Jhelum  at  Srinagar;   (85)  A  canal  at  Srinagar;  (86)  On  the  Dal  lake,  Srinagar ; 
(87)Gu1marg,  the  western  Marg;   (88  and  90)  View  of  Gulmarg;  (89)  Golf  links, 
Gulmarg. 

Tibet.  Landon. 

Twenty-four  reproductions  of  photographs  taken  during  the  British  Mission  to 
Lhasa,  by  Percival  Landon,  Esq.    Freteuted  by  Percival  Landon,  Esq. 

Those  excellent  photographic  reproductions  are  the  illustrations  in  Mr.  Landon's 
recently  published  book  *  Lhasa.*  They  are  remarkably  good  specimens,  and,  as  will 
be  seen  from  the  titles,  the  subjects  are  specially  interesting — 

(1)  Gautso,  in  the  Chumbi  valley ;  (2)  Red  Idol  gorge ;  (3)  Phari  Jong ;  (4)  On  the 
glacis  of  Phari  fort ;  (5)  Convoy  of  yaks  passing  the  Tang  La  in  a  blizzard ;  (6)  The 
glacier  lake  at  the  Karo  La ;  (7)  Before  sunrise  on  the  Karo  La ;  (8)  Gobshi ;  (9) 
Gyuntse  Jong;  (10)  The  iris  wood  at  Gyantse;  (11)  The  Tibetan  wall  at  the  Hot 
ttprings;  (12)  A  Tibetan  sanctuary;  (13)  On  the  Rong  Li;  (14)  Evening  by  the  Kyi 
Chu ;  (15)  Outside  the  western  gate  of  Lhasa ;  (16)  Pargo  Kaling,  the  western  gate  of 
Lhasa ;  (17)  The  view  inside  the  western  gale  of  Lhasa ;  (18)  The  Potala  Palace ;  (19) 
The  entrance  to  the  cathedral  of  Lhasa ;  (20)  The  chief  magician's  temple  at  Lhasa ; 
(21)  The  throne  of  the  chief  magician,  Lhasa;  (22)  Street  scene  in  Lhasa;  (23)  In  the 
Lukang  gardens  at  I^hasa ;  (24)  On  the  Ling-Kor,  Lhasa. 

N.B.— It  would  greatly  add  to  the  value  of  the  coUeotion  of  Photo- 
graphs which  has  been  eetabliahed  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftil  fbr  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE  GEOGRAPHICAL  RESULTS  OF  THE  TIBET  MISSION.* 

By  Sir  FRANK  YOUNQHUSBAND,  KC.I.E. 

Though  I  shall  tell  to-night  of  a  journey  to  the  "  Forbidden  City/* 
there  is,  I  fear,  little,  strictly  speaking,  new  that  I  shall  have  to  say. 
My  companions  and  myself  were,  indeed,  the  first  Europeans  to  enter 
Lhasa  for  many  years.  Still,  we  cannot  claim  credit  for  having  been 
the  first  of  all,  and  all  I  can  do  is  to  corroborate  and  emphasize  the 
work  of  former  travellers,  and  especially  of  those  hardy  Indian  explorers 
A-K,  Sarat  Chandra  Das,  and  others,  who  had  made  such  careful 
surveys  and  interesting  notes  that  some  at  least  of  our  obstacles  were 
removed. 

Such  corroboration  is,  however,  very  necessary,  for  an  impression 
had  of  recent  years  grown  up  in  Europe  that  Tibet  was  a  wretched, 
poor,  inhospitable  country;  and  this  is  not  what  those  few  travellers, 
European  and  Indian,  who  had  been  to  Lhasa  before  had  described,  nor 
is  it  actually  the  case.     The  northern  part  of  Tibet,  which  is  all  that 
recent  European  travellers  have  seen,  is  indeed  barren,  uncultivated, 
and  worthless,  and  this  forms  quite  two-thirds  of  the  whole.    But  Tibet 
is  a  large  country — as  large  as  the  provinces  of  Bombay,  Madras,  and 
the  Punjab  put  together,  and   there   is  a  third  part  still  remaining 
which  is  remarkably  well  cultivated,  which  is  dotted  over  with  thriv- 
ing villages  and  the  well-built  and  comfortable  residences  of  the  Tibet 
gentry.     Taking  it  as  a  whole,  then,  and  excluding  the  worthless  desert 
portion,  Tibet  is  probably  fully  as  rich  as  Kashmir  or  Nepal.     The 
valleys  in  which  Lhasa,  Gyantse,  and  Shigatse  are  situated,  and  the 
valley  of  the  Brahmaputra,  are  neither  barren  plateaux  nor  yet  narrow 
V-shaped  gorges.     They  are  flat  valleys  from  4  or  5  to  as  much  as  10 


*  Bead  at  the  Royal  Geographical  Society,  February  13, 1005.    Map,  p.  588. 
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miles  broad,  covered  with  good  soil,  well  irrigated,  and  ricUy  cultivated. 
This  is  the  most  important  geographical  faot  which,  though  mentioned 
casually  by  former  travellers,  we  were  able  to  re-establish  and  confLrm. 

And  with  this  fact  clearly  impressed  upon  your  minds,  let  me  now 
ask  you  to  follow  in  the  footsteps  of  the  Tibet  Mission  in  its  joomey 
from  India  to  Lhasa.     We  unfortunately  had  to  take  our  bodies  there, 
and  for  the  human  body  Tibet  and  Sikkim,  through  which  we  had  to 
pass   on   the  way  into   Tibet,   are  at  certain  seasons  anything  bat 
attractive.     You,  however,  need  go  there  in  mind  only,  and  for  the  mind 
I  do  not  know,  in  the  whole  realm  of  nature,  any  greater  glories  than 
Sikkim  and  Tibet  afford.    At  the  very  outset  of  our  travels  was  the 
sight  which  in  all  the   world  I  consider  the  supreme — the  view  of 
Kinchenjunga  from  Darjiling,  described  by  many  travellers  before,  but 
by  none  better  than  by  Mr.  Douglas  Freshfield  in  his  recent  book  on 
this  region.     We  had  then  to  pass  through  as  superb  tropical  forests  as 
are  anyv^here  to  be  met  with,  and,  emerging  on  to  the  high  Tibetan 
tableland,  it  was  our  good  fortune  to  live  for  a  month  in  full  view  of 
the  magnificent  panorama  of  150  mile  3  of  the  highest  peaks  in  the 
Himalayas,  with  the  loftiest  mountain  in  the  world  as  the  culmioating 
object.     Lastly,  we  had  ever  before  us  in  the  dim  mysterious  distance 
the  Sacred  City,  of  which  so  little  was  known,  and  entrance  to  which 
was   barred   by  every  obstacle  which   man  and   nature  could  raise ; 
and  while  my  military  companions  had   constantly  to  think  of  how 
best  to  overcome  the  resistance  we  might  encounter,  we  of  the  political 
service  had  continually  with  us  the  earnest  desire  and   the  ambition 
to  lessen  by  all  our  powers  of  reasoning  and  persuasion  the  military 
resistance,  and  above  all  so  to  impress  the  people  who  were  now  first 
making   our   acquaintance,   that  on  our  departure    their  disposition 
towards  us  should  be  one  of  friendliness  rather  than  hostility,  and  that 
they  should  no  longer  look  upon  us  as  people  to  be  roughly  and  rigidly 
excluded,  but,  on  the  contrary,  respected  and  welcomed. 

What  more  inspiring  task  could  any  men  be  entrusted  with?  And 
while  this  is  not  the  place  to  speak  of  the  military  and  political  work 
of  the  mission,  I  may  at  least  say  that  our  objects  were  attained,  and  I 
may  express  my  firm  conviction  that  from  this  time  onwards  all 
European  travellers  will  be  the  gainers  for  what  the  British  Mission 
to  Lhasa  did  in  1904.  One  only  evil  geographical  result  I  foresee. 
This  Society  will  have  one  less  destination  for  the  adventurous  explorers 
of  Great  Britain,  and  the  Sven  Hedins  of  the  future,  like  a  fast-expiring 
race,  will  be  driven  back  and  bick  till  they  finally  vanish  from  the 
Earth  amid  the  Arctic  snows.  But  for  this  misfortune  not  we  only  are 
to  blame,  but  also  and  chiefly  one  of  your  own  Gold  Medallists,  the 
great  Viceroy  of  India,  to  whose  initiative  the  whole  enterprise  was 
due,  and  without  whose  constant  support  it  could  scarcely  have  been 
brought  to  a  conclusion  so  disastrous  for  future  explorers. 


THR  CUEOGKAPHICAL  BISULTS  Or  THK  TIBffT  MI88ION.  488 

Our  start  from  Darjiling  in  Jane,  1903,  was  miserable  enough.  The 
monsoon  was  just  bursting,  the  rain  was  coming  down  in  cataracts,  and 
all  was  shrouded  in  the  densest  mist.  Few  knew  of  the  enterprise  npon 
which  I  was  embarking,  but  a  little  knot  of  strangers  who  had  assembled 
in  the  porch  of  the  hotel  had  got  an  inkling,  and  shouted  "  Qood  luck  " 
as  I  rode  off,  covered  with  waterproofs,  into  the  mist  to  join  my  com- 
panions, Mr.  White  and  Captain  O'Connor,  in  Sikkim.  And  detestable 
though  the  rain  was,  there  was  still  a  large  surplus  of  joy  in  riding 
through  those  wonderful  Sikkim  forests,  day  after  day  seeing  fresh 
marvels  of  forest  growth  or  flowery  beauty.  The  mountain-sides  were 
everywhere  a  wealth  of  tropical  vegetation,  rich  and  luxuriant.  And 
here  under  the  shade  of  the  mighty  giants  of  the  forest  grew  the  stately 
tree-ferns,  often  40  or  50  feet  in  height,  with  fronds  10  or  12  feet  long. 
All  were  in  bright  fresh  foliage,  and  besides  ferns  of  every  graceful  form 
and  of  the  subtlest  delicacy  of  tracer}^  were  variegated  coloured  plants, 
like  calladiums,  and  closely  connecting  all  together  and  festooned  from 
tree  to  tree  were  creepers  of  every  size,  from  the  great  elephant  creeper 
whose  leaves  resembled  elephants*  ears,  to  light  trailing  vine-like 
tendrils  lightly  strung  from  bough  to  bough  ;  while  here  and  there,  as 
some  bright  surprise,  the  eye  would  light  upon  the  moat  perfect  orchid, 
or  other  flowery  marvel,  which  brought  one  to  a  halt  in  an  ecstasy  of 
enjoyment.  Nor  should  I  omit  to;  mention  the  brilliant  butterflies 
glinting  past  on  every  side.  Seventeen  different  kinds  did  I  count  in 
the  space  of  200  yards  in  the  Teesta  valley ;  and  in  few  other  places 
in  the  world  are  to  be  found  such  a  variety  of  rare  butterflies,  so  many 
different  orchids,  and  such  a  wealth  of  trees  and  flowers  as  in  Sikkim. 
There  are,  I  believe,  over  six  hundred  different  orchids  alone  to  be  found 
here,  and  over  sixty  separate  kinds  of  rhododendron. 

Fain  would  I  dwell  longer  on  the  attractions  of  this  wonderful 
country,  but  it  is  with  Tibet  itself  that  we  are  chiefly  concerned 
to-night,  and  thither  I  must  without  delay  transport  you.  Just  cross 
one  pass,  and  all  is  changed.  On  the  far  side  of  the  Kongra-lama 
pass  not  a  tree  is  to  be  seen.  If  in  some  secluded  nook  a  plant  a  foot 
high  is  met  with,  it  is  a  curiosity.  In  place  of  the  deep-cut  valleys  of 
Sikkim  there  are  great  plains  10  or  12  miles  wide.  The  sky  is  cloud- 
less, and  the  view  extended  over  many  and  many  a  mile.  Heie  at 
Ehamba  Jong  Mr.  White  had  laid  out  a  camp,  and  here  we  spent  many 
delightful  months,  doing  our  best  to  bring  to  reason  a  people  nearly  as 
obstinate  as  ourselves,  and  between  whiles  making  roving  expeditions 
to  distant  valleys,  geological  investigations  with  Mr.  Hayden  of  the 
Geological  Survey,  botanical  trips  with  Dr.  Prain  of  the  Botanical 
Gardens  in  Calcutta,  natural  history  expeditions  with  Captain  Walton, 
i.M.s. ;  every  day  and  every  hour  enjoying  the  charming  summer 
climate,  and,  above  all,  the  unrivalled  panorama  of  the  mighty 
Himalayas  at  the  very  culminating  point  of  their  grandeur,  where  all 
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the  loftieet  peaks  in  the  world  were  majestioally  arrayed  before  us. 
Captain  Byder,  known  to  yon  for  his  journey  in  China,  surveyed  and 
measured  all  this  wonderful  region,  and  will,  I  trust,  before  long  giye 
you  full  particulars  of  his  surveys.  But  who  will  ever  be  able  to 
adequately  describe  the  fasoinatiop  of  that  glorious  range  of  mountains? 
From  sunrise  to  sunset  the  days  were  a  continual  delight.  As  I  looked 
out  of  my  tent  in  the  early  morning,  while  all  below  was  still  wrapped 
in  a  steely  grey,  far  away  in  the  distance  the  first  streaks  of  dawn 
would  be  just  gilding  the  snowy  summits  of  Mount  Everest,  poised 
high  in  heaven  as  the  spotless  pinnacle  of  the  world.  By  degrees  the 
whole  great  snowy  range  would  be  illuminated  and  shine  out  in 
dazzling,  unsullied  whiteness.  Then  through  all  the  day  it  would 
be  bathed  in  ever-varying  hues  of  blue  and  purple  till  the  setting  sun 
clothed  all  in  a  final  intensity  of  glory,  and  left  one  hungering  for 
d^yiigbt  to  appear  again. 

And  all  was  rendered  doubly  interesting  from  the  history  of  its 
geological  past,  which  Mr.  Hayden  was  able  to  describe  to  me.  He  was 
indeed  enraptured  with  the  district  from  the  geological  standpoint,  and 
a  bed  of  fossil  oysters  he  discovered  there  had  more  fascination  for  him 
than  Lhasa  itself.  He  was  able,  from  the  oysters,  to  accurately  deter- 
mine the  age  of  the  bills  in  this  part  of  Tibet.  According  to  him  they 
were  "  recent,*'  that  is  to  say,  not  more  than  two  or  three  million  years 
old,  and  the  main  axis  of  the  Himalayas  was  tboroagbly  modern, 
perhaps  not  more  than  a  few  hundreds  of  thousands  of  years  old.  In 
what  to  geologists  are  really  ancient  times  Tibet  was  below  a  sea  which 
washed  around  the  base  of  the  Himalayas — a  mighty  granite  ridge 
which  is  constantly  being  protruded  upward  from  the  interior  of  the 
earth,  and  ever  being  worn  away  by  the  snowfall  on  its  summit.  Never 
have  1  been  able  to  see  Nature  at  work  on  such  a  mighty  scale  as  here, 
and  when  the  scientific  results  of  Mr.  Hayden*s  work  in  this  region  have 
been  thoroughly  investigated,  I  feel  sure  they  will  prove  of  the  highest 
interest  and  value. 

The  mission  remained  at  Khamba  Jong  from  July  7  to  December  0, 
but  long  before  the  latter  date  we  had  discovered  that  our  political 
objects  would  never  be  obtained  until  we  advanced  further  into  the 
country.  A  move  on  to  Gyantse  was  accordingly  ordered,  and  as  a 
considerable  body  of  troops,  under  the  command  of  General  Macdonald, 
was  to  escort  the  mission,  the  line  of  advance  was  changed  on  to  the 
Chumbi  route. 

Winter  was  now  on  us,  and  the  difficulties  which  General  Macdonald 
and  his  troops  had  to  contend  with  can  hardly  be  realized  in  England. 
But  not  even  the  rigours  of  a  Tibetan  winter  were  able  to  stop  the 
advance  of  the  little  force  of  British  and  Indian  troops. 

Early  in  December  we  crossed  the  Jelap  la  and  descended  into  the 
Chumbi  valley.     At  Yatung,  the  trade  mart  established  under  the  old 
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oonvention,  a  wall  had  some  years  ago  been  erected  to  exclude  our 
trade,  and  beyond  this  our  traders  had  so  far  never  been  allowed  to 
pass.  As  we  deboaohed  on  a  bright  frosty  morning  from  the  pine 
forest  in  which  we  had  encamped  for  the  night,  we  saw  this  wall  bnilt 
right  across  the  road  and  high  up  the  mountain-side  on  either  hand. 
Whether  we  should  have  to  fight  our  way  through,  or  whether  the 
Tibetan  general  would  respond  to  the  arguments  I  had  used  the  pre- 
vious day  and  gracefully  allow  us  through,  had  yet  to  be  proved,  and 
General  Macdouald  used  every  military  precaution.  .But,  to  our  relief, 
we  saw  the  great  door  in  the  tower  standing  open,  and  we  were  soon 
passing  peaceably  through  the  gate  of  Tibet,  never,  I  hope,  to  be  closed 
against  us  again. 

We  then  emerged  on  to  the  main  Chumbi  valley,  which,  though  not 
wide  and  open  like  the  valleys  we  afterwards  saw  in  Tibet  Proper,  is 
decidedly  less  steep  and  narrow  than  the  Sikkim  valley.  Both  in  the 
valley-bottom  and  on  the  hillsides  there  was  room  enough  for  comfortable 
villages  and  cultivated  fields.  The  people  were  very  well-to-do,  and, 
what  was  more  satisfactory  from  our  point  of  view,  decidedly  well 
disposed.  They  soon  showed  themselves  to  be  keen  traders,  and  must 
have  made  large  fortunes  out  of  us  during  last  year.  They  are  not  true 
Ti1)etaDS^  but  are  called  Tomos.  Nor  is  their  valley,  which  is  on  the 
Indian  side  of  the  watershed,  considered  a  part  of  Tibet  Proper,  which 
is  looked  upon  as  extending  only  as  far  as  the  mouths  of  steep  gorges 
we  a  few  days  later  passed  through  in  the  upper  part  of  the  valley. 
The  rainfall  is  only  about  half  that  of  Darjiling,  and  the  climate  in 
general  much  superior. 

The  mission  remained  three  weeks  in  Lower  Chumbi,  while  military 
preparations  for  a  further  advance  were  being  made ;  and  then  in  the 
very  depth  of  winter,  on  January  8,  we  crossed  the  Tang-la,  16,200 
feet  high,  on  to  the  Tibetan  plateau  again.  Never  shall  I  forget  that 
day.  Eeveille  sounded  at  the  first  streak  of  dawn,  and  as  I  looked  out 
of  my  tent  the  very  spirit  of  Frost  seemed  to  have  settled  on  the  scene. 
The  stars  were  shooting  out  sharp  clean  rays  from  the  clear  steely  sky. 
Behind  the  great  ragged  peak  of  Chumalhari  the  first  beams  of  dawn 
were  showing  out,  but  with  no  force  yet  to  cheer  or  warm,  and  only 
sufficient  light  to  make  the  cold  more  apparent  Buckets  of  water  wQre, 
of  course,  frozen  solid.  The  remains  of  last  night's  dinner  were  a  hard 
solid  mass.  The  poor  Sikhs  were  just  crawling  out  of  their  tents,  so 
shrivelled  with  the  cold  it  looked  as  though,  if  they  shrivelled  much 
more,  there  would  be  nothing  left  of  them.  The  thermometer  stood  at 
18°  below  zero,  or  just  50°  of  frost,  and  though  this  is  not  considered 
much  in  Canada  and  Siberia,  and  I  dare  say  those  who  have  just 
returned  from  the  Antarctic  would  consider  it  pleasantly  warm^  I  should 
remind  you  that  50°  of  frost  at  a  height  of  15,000  feet  above  sea-level  is 
a  very  different  thing  from  50°  of  frost  on  thesea-leveL     At  15,000  feet 
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where  the  effort  of  breathing  is  a  oontinual  drain  upon  one's  streDgtb, 
the  mere  weight  of  the  heavy  olothes  one  has  to  wear  in  oold  weather  is 
a  sufficient  strain  in  itself.  Any  additional  effort  exhausts  one  imme- 
diately. And  if  it  tries  us  Europeans,  who  are  more  or  less  inured  to  oold, 
how  much  more  distressing  must  it  be  to  the  natives  of  India !  and  that 
they  were  able  to  march  15  miles  across  the  pass  that  day,  and  spend  the 
rest  of  the  winter,  as  they  had  to,  immediately  on  the  other  side,  at  a 
height  of  but  little  under  15,000  feet,  is,  I  think,  a  striking  testimony  to 
their  powers  of  endurance  and  the  high  spirit  which  prevails  among 
them.  Colonel  Hogge  and  the  23rd  Pioneers  most  willingly  faced  this 
ordeal,  and  by  this  act  of  endurance  proved  once  and  for  all  to  the 
Tibetans  that  their  country  was  no  longer  inaccessible  to  us,  even  in  the 
depth  of  winter. 

Here  at  Tuna  more  fruitless  parley  with  the  Tibetans  ensued. 
They  paid  one  or  two  visits  to  me,  and  once  I  rode  over  with  Captains 
O'Connor  and  Sawyer  to  see  them  amid  their  own  surroundings,  to 
gauge  their  capacity,  and  to  estimate  the  strength  and  direction  of  the 
various  influences  at  work  among  them.  It  became  sufficiently  evident 
to  us  that  the  real  control  of  affairs  was  in  the  hands  of  the  Lhasa 
lamas,  three  of  whom,  one  from  each  of  the  three  great  monasteries 
at  Lhaea,  were  present  on  the  occasion.  The  four  generals  whom 
we  then  met  were  amiable  and  polite  enough.  They  repeated  by  rote 
the  formula,  *'  Go  back  to  the  frontier."  But  the  impetus  to  obstruct 
came  from  the  three  lamas,  who,  with  scowls  on  their  faces,  remained 
seated  on  the  ground,  showing  not  the  slightest  signs  of  civility  or 
ordinary  politeness,  and  instigating  the  generals  to  detain  us  in  the 
Tibetan  camp  till  we  would  name  a  definite  date  for  withdrawal. 
When  I  think  of  their  rabid  fanatical  obstruction  on  that  occasion, 
and  compare  it  with  the  almost  cordial  reception  we  subsequently 
had  in  all  the  great  monasteries  and  in  the  most  sacred  shrines  before 
we-  left  Lhasa,  I  cannot  help  feeling  that  we  went  a  long  way  towards 
breaking  down  that  barrier  of  exclusion  which,  set  up  by  the  lamas 
for  their  own  selfish  ends,  has  kept  away  from  us  a  people  who,  when 
left  to  themselves,  showed  every  inclination  to  be  on  friendly  terms 
with  us  and  indulge  their  natural  instinct  for  trading. 

Bat  parleying  with  the  Tibetans  occupied  only  an  insignificant  part 
of  my  time  at  Tuna,  and  I  had  ample  leisure  to  enjoy  the  magnificent 
natural  scenery  around  us.  Immediately  before  us  was  an  almost  level 
and  perfectly  smooth  gravel  plain,  which  gave  a  sense  of  space  and 
freedom,  and  on  the  far  side  of  the  plain,  10  or  12  miles  distant,  rose 
the  superb  range  of  mountains  which  forms  the  main  axis  of  the 
Himalayas  and  the  boundary  between  Tibet  and  Bhutan.  They  were 
an  unceasing  joy  to  me,  and  the  sight  of  them  alone  was  ample  reward 
for  all  the  hardships  we  had  to  endure.  The  sun  would  strike  our 
tents  at  about  seven  in  the  morning.    The  sky  would  generally  then 
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be  oloudless  save  for  a  long  soft  wisp  of  gauze-like  haze,  and  perhaps 
a  few  delicate  streaks  of  pink  or  golden  oloud  poised  motionless  on  the 
horizon.  And  the  great  snowy  mountains,  in  the  early  morning  when 
I  used  to  go  out  and  watch  them,  instead  of  being  sharp,  clear,  and 
cold,  would  be  veiled  in  that  blue,  hazy,  dreamy  indistinctness  which 
makes  the  view  of  Einchenjanga  from  Darjiling  so  marvellously 
beautiful,  and  the  hard  stem  mountains  as  ethereal  as  fairyland. 
The  bare  brown  of  the  base  of  the  mountains  was  toned  down  into 
exquisite  shades  of  purple  and  pink,  while  the  white  of  the  snowy 
summits  shaded  softly  into  the  cerulean  of  the  sky  above.  On  the 
plain  plump  little  larks  and  finches  would  be  scurrying  about  in  search 
of  food.  Now  and  then  a  little  vole  would  be  seen  basking  in  the  sun 
at  the  mouth  of  his  hole.  And  over  all  there  reigned  a  sense  of  peace 
and  quiet  which  ma<?e  it  hard  to  believe  that  only  10  miles  off  five  of 
the  highest  lamas  in  Tibet  were  solemnly  cursing  us  and  publishing 
to  the  people  round  threats  of  attack  upon  our  camp. 

Nor  was  every  day,  nor  the  whole  of  each  day,  of  this  same  peaceful 
nature.  Almost  invariably  at  ten  or  eleven  a  terrific  wind  would 
arise  and  blow  with  fury  for  the  rest  of  the  day.  Mighty  masses  of 
cloud  would  come  sweeping  up  from  the  direction  of  India.  Snow 
would  sometimes  fall,  and  then  for  two  or  three  days  together  we 
would  be  the  sport  of  a  terrific  blizzard.  The  mountains  would  be 
hidden,  and  nothing  would  be  visible  but  dull  masses  of  fiercely  driven 
snow,  as  fine  and  dry  as  dust,  and  penetrating  everywhere.  For  days 
together  the  thermometer  would  not  rise  above  15°  even  in  the  middle 
of  the  day.  Our  camp  would  be  the  very  picture  of  desolation.  It 
seemed  impossible  that  the  poor  sentries  at  night  would  ever  be  able 
to  stand  against  the  howling  storm  and  the  penetrating  snow,  or  that 
our  soldiers  would  ever  be  able  to  resist  an  attack  from  the  Tibetans 
under  such  terrific  circumstances. 

Then  one  morning  we  would  find  the  snow-clouds  had  passed  away 
from  over  us,  and  see  the  great  peak  Chumalhari  emerging  calm, 
strong,  and  irresistible  from  out  of  the  mass  of  cloud  still  tossing  wildly 
round  its  base.  Below  all  seemed  claos.  It  was  difficult  to  stand 
against  the  driving  wind ;  the  dust  and  the  powdery  snow  were  still 
battling  furiously  around  one  and  around  the  base  of  the  mountain,  and 
the  birds  were  driven  hither  and  thither.  But  towering  above  all  the 
tumult  below,  serene  and  majestic,  and  looking  prouder,  loftier,  and 
purer  than  ever,  rose  the  great  peak  reverenced  even  by  the  unimagi- 
native Til)etans  ;  and  above  it  lay  the  calm  blue  sky,  illimitable  in  its 
restfulness  and  light — a  sky  of  bright  and  liquid  azure,  through  which 
one  seemed  able  to  pierce  right  into  heaven  itself. 

Throughout  January,  February,  and  March  the  bitter  winds  con- 
tinued, often  accompanied  by  snow  in  blinding  blizzards,  through 
which  the  convoys  and  their  escort  had  to  force  their  way  with  perhaps 
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even  greater  sufferiDgs  than  fell  to  us.  Bat  gradually,  as  week 
by  week  went  by,  the  temperature  rose.  The  military  preparations 
in  rear  were  completed  by  General  Maodonald,  and  early  in  April  we 
marched  down  to  Gyantse.  Of  the  military  incidents  on  the  way  I 
will  say  nothing.  It  was  the  deepest  disappointment  to  me  that  fighting 
should  have  been  necessitated,  and  the  Tibetan  generals  were  as  little 
anxious  for  it  as  I  was,  but  they  had  impossible  orders  from  Lhasa — 
orders  not  to  fight,  not  to  negotiate,  and  not  to  let  us  proceed.  Unless, 
therefore,  we  were  prepared  to  abandon  the  whole  object  of  the  mission, 
fighting  was  inevitable. 

Arrived  at  Gyantse  on  April  11,  we  found  a  flat  open  valley  5  or 
6  miles  wide,  dotted  all  over  with  flourishing  hamlets  and  intersected 
by  numerous  water-channels.     Bound  each  hamlet,  along  the  water- 
channels,  and  by  the  bed  of  the  river  were  willow  and  poplar  trees 
just  showing  signs  of  bursting  into  foliage.     The  banks  were  covered 
with  masses  of  iris  plants,  which  later  on  were  to  flower  out  into  sheets 
of  purple.     The  piercing  cold  of  the  Tuna  uplands  was  left  behind. 
There  was  only  a  slight  touch  of  frost  at  night,  while  the  days  were 
beautifully  fine  and  bright ;  and  we«were  looking  forward  to  a  restful 
summer  of  peaceful  negotiation,  when  suddenly  ominous  clouds  began 
to  collect  around  us,  and  early  on  the  morning  of  May  5  we  were  awoke 
by  wild  shouts'and  firing,  and,  looking  out  of  our  tents,  we  saw  Tibetans 
firing  into  us  through  a  wall  only  10  yards  off.     How  Major  Murray 
and  his  Gurkhas  warded  off  the  attack ;  how  Colonel  Brander  defended 
the  post  for  nearly  two  months  against  the  Tibetans,  who  had  now 
invested  us ;  and  how  General  Maodonald  eventually  returned  with  a 
relieving  force,  drove  back  the  Tibetans,  and  captured  the  jong,  lias 
been  told  elsewhere.     Geographically,  the  important  point  is  that  the 
refusal  of  the  Tibetans  to  negotiate  at  Gyantse  necessitated  our  advance 
to  Lhasa.     On  July  14  we  set  out,  much  impeded  by  heavy  rain,  and 
soon  set  aside  the  delusion  that  Tibet  is  a  rainless  country.     Well  on 
till  September  we  had  frequent  rain,  and  the  size  of  the  rivers  and  side 
streams  was  quite  sufficient  evidence  that  this  part  of  Tibet  receives — 
probably  up  the  Brahmaputra  valley — a  quite  considerable  rainfall,  say 
between  20  and  30  inches,  at  a  rough  guess. 

We  crossed  the  easy  Karo-la  pass,  about  16,000  feet,  where  Colonel 

Brander  had  fought  his  gallant  little  action  early  in  May,  and  the  next 

day  debouched  on  to  the  most  lovely  lake  I  have  ever  seen — the 

Yamdok  Tso.     In  shape  it  was  like  a  rough  ring,  surrounding  what 

is   practically  an   island;   and  in  colour  it  varied   to  every  shade  of 

violet  and  turquoise  blue  and  green.      At    times   it  would    be   the 

blue  of  heaven,  reflecting  the  intense  Tibetan  sky.      Then,  as  some 

cloud   passed  over  it,  or  as,  marching  along,  we  beheld  it  at  some 

different  angle,  it  would  flash  back  rays  of  the  deep  greeny  blue  of 

a  turquoise.      Anon  it  would  show  out  in  various  shades  of  richest 
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▼iolet  Often,  when  oyerhead  all  was  black  with  heavy  rain-olonds, 
we  would  see  a  streak  of  brilliant  light  and  colour  flashing  from  the 
far  horizon  of  the  lake;  while  beyond  it  and  beyond  the  bordering 
mountains,  each  receding  range  of  which  was  of  one  more  beautiful 
shade  of  purple  than  the  last,  rose  once  more  the  mighty  axial  range 
of  the  Himalayas,  at  that  great  distance  not  harsh  in  their  whitey 
coldness,  but  softly  tinted  with  a  delicate  blue,  and  shading  away  into 
the  exquisite  azure  of  the  sky.  What  caused  the  marvellous  colouring 
of  this  lake,  which  even  the  Tibetans  call  the  turquoise  lake,  we  could 
none  of  us  say.  Perhaps  it  was  its  depth,  perhaps  it  was  its  saline 
character,  or  some  chemical  component  of  its  water.  But  whatever 
the  main  cause,  one  cause  at  least  must  have  been  the  intensity  of 
clearness  in  the  liquid  Tibetan  sky,  so  deep  and  so  translucent  that 
even  the  sky  of  Greece  and  Italy  would  look  pale  and  thick  beside  it. 

For  three  days  we  marched  along  the  shores  of  this  beautiful  lake, 
and  then  we  ascended  our  last  pass  and  looked  down  on  to  the  Brahma- 
putra river,  and  almost  upon  Lhasa  itself.  But  the  sacred  city  was  still 
left  hid.  Masses  of  mountains  in  range  after  range  were  all  we  could 
see  in  that  direction,  and  General  Maodonald  had  still  the  very  serious 
obstacle  of  the  Brahmaputra  river,  now  in  almost  its  full  flood,  to  over- 
come before  we  could  reach  our  goal.  The  Brahmaputra  we  found  to 
be  divided  into  numerous  channels,  but  we  were  able  to  cross  it  at  a 
spot  where  it  narrowed  to  200  yards,  though  not  without  the  loss  by 
drowning  of  the  one  officer  to  whom,  of  all  others  in  the  force,  our 
success  in  reaching  Lhasa  vras  due — Major  G.  H.  Bretherton,  the  chief 
supply  and  transport  officer.  The  river  rushed  in  whirling  vortices 
past  a  cliff,  from  which  Captain  Sheppard,  r.e.,  suspended  a  wire  rope 
to  the  opposite  side,  and  upon  it  rigged  up  a  flying  ferry.  The  river 
valley  was  from  «3  to  5  miles  wide,  and,  like  the  Gyantse  valley,  richly 
cultivated  with  wheat  and  barley,  dotted  over  with  hamlets,  monas- 
teries, well-built  and  comfortable  residences  of  the  great  men  of  the 
country,  and  with  pleasant  groves  of  poplar,  walnut,  and  even 
a  few  peach  and  apricot  trees.  The  side  valleys  were  also  well 
cultivated,  and  the  hillsides,  though  bare  of  trees,  were  covered 
with  grass,  which  should  afford  excellent  pasturage  for  many  more 
sheep  and  goats  than  we  actually  saw  there.  It  was  altogether  a 
smiling  prospect,  and  doubts  as  to  the  possibility  of  being  able  to 
supply  our  troops  with  the  necessaries  of  life,  for  the  year  round  if 
required,  were  at  once  removed. 

I  was  now  met  by  a  variety  of  deputations,  each  one  of  increasing 
weight  and  importance,  and  each  more  urgent  than  the  last  in  begging 
me  not  to  proceed  to  Lhasa.  The  Dalai  Lama  himself  even  wrote  to 
me,  an  act  of  unprecedented  condescension  on  his  part;  and  he  sent  his 
High  Chamberlain  to  say  that  if  we  went  to  Lhasa,  his  religion  would 
be  spoilt  and  he  would  die.    I  had  to  inform  him,  in  reply,  of  the 
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delioate  and  painful  position  in  whioh  I  was  placed,  for  if,  on  the  one 
hand,  I  went  on  to  Lhasa,  I  understood  that  His  Holiness  would  die, 
while  if  I  stayed  where  I  was  I  would  myself  die,  as  I  would  un- 
doubtedly have  my  head  out  off  if  I  failed  to  obey  the  orders  I  had 
received  and  negotiate  the  treaty  in  Lhasa  itself.  Reluctant  as  I  was 
to  cause  the  premature  demise  of  the  Dalai  Lama,  I  felt  I  had  no 
alternative,  I  informed  the  High  Chamberlain,  but  to  proceed  to  Lhasa. 

Expectation  was  now  at  its  height.  Each  comer  we  turned  we  felt 
sure  we  should  see  lihasa.  We  hastened  to  the  top  of  one  rise  after 
another  in  the  hopes  of  catching  the  first  glimpse.  The  advance  patrols 
of  mounted  infantr}%  on  their  return,  were  eagerly  questioned.  At 
length,  on  August  2  we  rounded  our  last  corner  and  saw  the  golden 
roofs  of  the  Potala  of  Lhasa  glittering  in  the  distance,  and  on  the 
following  day  encamped  beneath  its  walls. 

Here  in  a  lovely  valley  ccvered  with  trees,  rich  with  cultivation, 
and  watered  by  a  river  as  broad  as  the  Thames  at  Westminster,  here 
hidden  away  by  range  after  range  of  snowy  mountains,  lay  the  mysterious 
Forbidden  City  which  no  living  European  had  eeen  before.  To  many 
who  had  supposed,  because  it  was  so  secluded,  it  must  l)o  a  kind  of 
dreamland  city,  it  was,  I  dare  say,  disappointing,  for  it  was  after  all 
built  by  men,  and  not  by  fairies.  Its  streets  were  not  paved  with  gold, 
nor  were  its  doors  of  pearls.  The  streets  were,  indeed,  horribly  muddy, 
and  the  inhabitants  less  like  fairies  than  any  I  have  so  far  seen. 

But  the  Potala,  the  palace  of  the  Grand  Lama,  was  an  impoeiog 
massive  structure,  very  solidly  built  of  masonry,  and  picturesquely 
perched  on  a  rocky  eminence  dominating  the  whole  plain  and  the  city 
at  its  base.  Numl)ers  of  the  houses  in  the  city  were,  too,  well  built  and 
solid,  and  often  surrounded  by  shady  trees.  The  rock-perched  palace 
and  the  strange  city  at  its  base  would  be  striking  anywhere,  but 
set  in  this  beautiful  valley,  deep  in  the  very  heart  of  the  mountains, 
they  gathered  an  additional  impressiveness  which  all  who  saw  them 
recognized. 

It  was,  however,  more  to  the  inhabitants  than  to  their  buildings 
that  I  had  to  devote  my  chief  attention  during  my  stay  in  Lhasa. 
All  the  leading  men,  both  lay  and  ecclesiastical,  here  came  before 
me,  and  with  them  I  reasoned  and  argued  and  chaffed  day  after 
day  and  week  after  week.  Appallingly  ignorant  and  inconceivably 
unbusinesslike  they  were.  No  one  man  had  supreme  authority  or  full 
responsibility  to  negotiate  with  me.  A  council  were  supposed  to  be 
the  chief  executive  authorities,  but  they  could  do  nothing  without  the 
consent  of  the  National  Assembly,  and  they,  without  any  presiding 
officer  to  control  them  or  any  sense  of  responsibility,  simply  censured 
instead  of  endorsing  what  the  Executive  Council  did,  while  these  latter 
were  prohibited  from  attending  meetings  of  the  National  Assembly 
to  argue  their  case  in  person.    A  more  hopelessly  inapt  organization  for 
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dealing  with  a  orisis  in  their  foreign  affairs  it  would  be  difficult  to 
imagine.  But  ignorant,  bigoted,  and  apparently  immovable  as  they 
were,  they  bad  their  good  points.  They  were  almost  invariably  polite, 
and  they  were  genial.  The  humblest  little  joke  was  enough  to  set 
them  off  laughing,  and  I  do  not  recall  separating  at  the  close  of  a  single 
interview  of  all  the  many  we  had  at  Lhasa  with  any  feeling  of  ill 
temper.  I  must  confess  to  a  feeling  of  exasperation  sometimes  when 
I  reflected  that  my  convention  had  to  be  got  through  in  so  short  a 
time,  and  no  ray  of  daylight  was  for  so  long  visible  through  the  dreary 
clouds  of  obstruction;  but  these  poor  Tibetans  do  deserve  credit  for 
never  having  really  irritated  me.  It  was,  after  all,  their  business  to 
make  as  good  a  bargain  as  they  could  with  me,  and  pertinacity  is  a  trait 
which  need  not  be  cavilled  at.  Still,  it  was  heavy,  weary  work.  Eight 
or  ten  of  them  would  come  together.  Each  one  had  to  have  his  say,  so 
that  when  he  returned  home  he  could  boast  that  he  had  for  his  part 
spoken  up  to  the  British  Commissioner.  Each  one  I  listened  to  2)atiently, 
and  each  one  I  answered.  In  this  way,  as  every  day  produced  a  few 
fresh  men,  I  worked  through  must  of  the  leading  men  in  Lhasa,  while 
Captain  O'Connor,  whose  trials  were  still  greater  than  mine,  tackled 
even  larger  numbers  in  his  private  room. 

On  the  whole,  I  formed  a  low  estimate  of  their  mental  calibre.  It  is 
impossible  to  regard  them  as  much  else  than  children.  My  talks  with 
them  were  not  only  about  the  business  in  hand,  but  about  general  affairs 
and  about  religion.  The  Ti  Eimpochi,  with  whom  the  Dalai  lama  left 
his  seal  in  his  flight  for  Lhasa  a  few  days  before  oar  arrival,  held  the 
chair  of  divinity  in  the  Gaden  monastery,  and  was  universally  rever- 
enced as  the  leading  Lama  in  Lhasa.  He  was  recognized  as  regent,  and 
was  the  principal  in  the  negotiations  with  me.  But  even  he,  jHeasant, 
})enevolent,  genial  old  gentleman  as  he  was,  had  really  very  little  intel- 
lectual power,  and  but  a  small  modicum  of  spirituality.  In  })oth  he 
was  very  distinctly  inferior  to  the  ordinary  Brahmin  in  India.  Ho 
liked  his  little  jokes,  and  we  were  always  on  the  best  of  terms.  But  he 
was  firmly  convinced  the  earth  was  triangular.  His  intellectual  attain- 
ments did  not  amount  to  much  more  than  a  knowledge  by  rote  of  pro- 
digious quantities  of  verses  from  the  sacred  books.  Discussion  with 
him  upon  the  why  or  the  wherefore  of  things  ended  in  bald  quotations 
from  the  scriptures,  and  bis  religion  chiefly  consisted  in  ceremonial. 
The  general  run  of  abbots  of  monasteries  and  leading  Lamas  had  even 
less  to  recommend  them.  One  monastery  at  Lhasa  contained  no  less 
than  10,000  monks,  and  another  had  7000.  But  I  do  not  think  any  one 
saw  these  monks  without  remarking  what  a  degraded,  nasty,  sensual- 
looking  lot  they  were.  It  is  altogether  a  mistake  to  suppose  that  in 
Tibet  is  to  be  found  a  pure  and  lofty  form  of  Buddhism.  Buddhism 
and  Chinese  civilization  certainly  have  raised  the  rough  tribes  who, 
six  or  seven  centuries  ago,  inhabited  Tibet^  into  something  very  much 
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higher  than  they  were  before  these  appeared.  Bat  intellectual  and 
spiritual  life  is  stifled  by  the  rigorous  monastic  rule.  All  foreign  ideas 
and  individual  originality  have  so  far  been  trampled  down.  And  the 
result  is  a  people  of  inflexible  rigidity,  wholly  unable  to  adapt  them- 
selves to  altering  conditions,  and  without  any  intellectual  force  or 
spiritual  impetus.  We  sought  for,  but  did  not  find,  the  wonderful 
Mahatmas,  who  would  lead  us  to  more  lofty  peaks  of  light  and  wisdom 
than  ever  we  had  trod  before.  And  while  I  would  not  deny  that 
Buddhism  has  done  much  to  tame  and  civilize  a  barbarous  race  of 
demon-worshippers  in  Tibet,  I  would  warn  those  who  would  look  to 
Lhasa  for  any  kind  of  higher  intellectual  or  spiritual  guidance,  to  seek 
nearer  home  for  what  they  need.  Imbued,  as  the  Tibetans  are,  with 
much  of  that  impassive  contentment  inculcated  by  Buddha,  they  are 
still,  to  all  intents  and  purposes,  demon- worshippers.  Their  religion  is 
grotesque,  and  is  the  most  degraded,  not  the  purest,  form  of  Buddhism 
in  existence. 

Happily  we  were  able  to  entirely  overcome  that  feeling  of  ob- 
struction which  the  heads  of  the  Tibetan  Church  had  so  far  shown  to 
outsiders.  Through  Mr.  Wilton's  influence  with  the  Chinese  ofiicials, 
and  Mr.  White's  connection  of  many  years'  standing  with  the  Tibetan 
lamas  in  Sikkim,  and  his  tactful  suasion,  we  were  able  to  gain  access 
to  all  the  monasteries  and  temples,  and,  before  we  left  Lhasa,  British 
officers  went  in  and  out  with  as  little  concern  as  they  would  to  St. 
Paul's.  I  insisted  upon  having  the  Convention  signed  in  the  Fotala, 
and  in  the  finest  hall  in  it,  and  once  the  lamas  saw  no  harm  resulted, 
and  we  invariably  treated  them  with  consideration,  they  entirely  with- 
drew their  obstruction,  and  when,  just  before  leaving  Lhasa,  I  paid  a 
formal  visit  to  the  great  cathedral  called  Jo  Khang,  I  was  surprised  to 
find  them  actually  pressing  me  to  come  inside  the  railings  and  walk 
round  the  magnificent  image  of  Buddha — a  freedom  I  have  never  had 
accorded  me  in  any  temple  in  India. 

I  fear  I  have  not  sufficient  time  to  adequately  describe  these 
monasteries  and  temples.  Outside  they  were  solid  and  massive,  though 
hardly  beautifuL  Inside  they  were  weird  and  quaint,  and  sometimes 
grotesque.  I  carried  away  with  me  an  impression  of  immense  impassive 
figures  of  Buddha  for  ever  gazing  calmly  and  tranquilly  downwards,  of 
walls  painted  with  grotesque  demons  and  dragons,  of  highly  decorated 
wooden  columns  and  roofs,  of  general  dirt  and  griminess,  and  of  in- 
numerable bowls  of  butter  burning  night  and  day,  as  candles  are  burnt 
in  Roman  Catholic  churches  before  figures  of  the  saints. 

Sooner  than  I  could  ever  have  expected,  the  Convention  was  signed, 
and  we  prepared  for  our  return  to  India.  Once  business  had  been 
arranged,  the  Tibetans  were  all  as  happy  as  possible.  No  single  person 
was  responsible ;  each  had  had  his  say,  and  if  blame  had  to  fall  on  any 
one,  it  had  to  fall  on  all,  and  all  equally.     But  in  their  heart  of  hearts 
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they  knew  fbll  well  that  they  had  got  oflf  remarkably  cheaply,  and  they 
had  indeed  the  grace  to  acknowledge  this.  On  the  morning  of  oar  de- 
]>arturo  the  regent  came  down  to  our  camp  and  presented  images  of 
Buddha  to  Mr.  White  and  myself,  as  well  as  to  General  Macdonald. 
He  thanked  us  for  saving  the  monasteries  and  temples,  and  in  present- 
ing the  image  of  Buddha  to  me,  said,  "  When  Buddhists  look  on  this 
they  put  aside  thoughts  of  strife,  and  think  only  of  peace,  and  I  hope 
that  you,  when  you  look  at  it,  will  think  kindly  of  Tibet." 

And  certainly  I  left  Lhasa  with  every  kindly  thought.  It  was  a 
perfect  autumn  day ;  the  sun  was  bright  and  warm.  The  valley  was 
looking  its  prettiest  in  its  autumn  foliage.  The  entire  council,  with 
their  secretaries,  had  come  a  mile  down  the  road  to  offer  us  a  farewell 
cup  of  tea  and  to  wish  us  God-speed  on  our  journey.  Their  last  words 
were  that  they  intended  to  keep  the  treaty  and  be  friends  with  us  in 
future.  Our  hopeless  task  seemed  indeed  to  have  been  accomplished 
and  good  will  to  have  been  established. 

And  all  that  has  happened  since  corroborates  this  impression.  The 
council  had  willingly  given  permission  for  a  party  of  officers  to  proceed 
through  Shigatse  up  the  Brahmaputra,  to  Gartok  in  Western  Tibet,  and 
then  back  to  India  by  Simla.  This  important  expedition  was  jilaced  in 
charge  of  Captain  Bawling,  who  two  years  ago  had  made  a  most  suc- 
cessful journey  in  Western  Tibet,  while  Captain  Ryder,  r.e.,  was  in 
charge  of  the  survey.  These  two  officers,  with  Captain  Wood,  R.E.,  and 
Lieut.  E.  Bailey  as  their  assistants,  have  accomplished  their  arduous 
undertaking.  Though  accompanied  by  only  an  orderly  each,  and  no 
armed  escort,  they  have  travelled  through  a  thousand  miles  of  Tibet,  and 
been  well  received  everywhere.  Captain  Byder  has  surveyed  40,000 
square  miles  of  country,  including  the  whole  course  of  the  Brahmaputra 
from  Shigatse  to  its  source,  the  Mansorawar  and  adjoining  lakes,  and 
the  sources  of  the  Indus  and  the  Sutlej,  and  has  proved  beyond  doubt 
that  no  higher  mountain  than  Mount  Everest  lies  at  the  back  of  the 
Himalayas.  The  party  suffered  indeed  terribly  from  the  cold,  their 
thermometer  registeriDg  24°  below  zero,  but  they  crossed  a  pass  18,400 
feet  in  height  in  December,  and  reached  India  in  safety. 

I  trust,  therefore,  you  will  believe  that  the  Tibet  31ission  has  not 
been  barren  in  geographical  results,  and  that  when  you  wish  exploration 
work  to  l>e  done,  there  are  good  and  trusty  men  in  India  ever  ready  and 
willing  to  do  it. 


Before  the  paper,  the  Chairman  (Sir  Thomas  Holdicb)  :  I  must  first  of  all 
express  my  regret,  and  youTB  too,  no  doubt,  that  to-night,  owing  to  illneas^our 
President  is  unable  to  be  present,  for  this  is  a  notable  occasion.    We  greet  Sir 
Younghusband,  not  only  as  a  distinguished  officer  just  returned  from  the  s 
accomplishment  of  a  most  onerous  duty,  but  as  an  old  friend  and  one  of  the 
distinguished  members  of  this  Society.    Those  of  us  who  can  remember  the 
and  dttermination  with  which  he  accomplished  that  most  notable  feat,  the  or 
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of  the  ioe-bound  Houstag  mountaias  between  Gbina  aad  India,  have  always 
assured  that  whenever  Sir  Frank  Tounghusband  should  be  called  on  to  undertake 
some  high  mission  for  his  country  or  his  Government,  he  would  carry  it  out  brftTely, 
faithfully,  and  thoroughly.  And  I  could  say  no  more  than  this  if  I  were  to 
stand  here  for  a  week,  that  he  has  amply  justified  our  faith  in  him.  And  now 
he  IB  here  to  tell  us  the  story  of  the  unveiling  of  Lhasa,  that  city  of  andenl, 
if  somewhat  threadbare,  mysteries  beyond  the  Himalayas,  and  as  we  are  all 
equally  anxious  to  welcome  him  and  to  hear  him,  I  will  at  once  call  on  him  to 
give  us  his  address  on  "  The  (Geographical  Results  of  the  Tibet  Mission." 

After  the  paper,  the  following  discussion  took  place : — 

The  Chaibman  :  There  seems  to  be  quite  a  considerable  number  of  members 
of  this  Society  present  to-night  who  are  more  or  less  acquainted  with  the 
northern  hinterland  of  India,  some  of  whom  have  even  traversed  Tibet  itself. 
I  hope  some  of  them  will  favour  us  with  a  few  remarks  on  the  paper  which 
Sir  Frank  Younghusband  has  read  to  us. 

Greneral  Sir  Thomas  Qobdon:  As  a  veteran  explDrer  in  Western  Tibet  and 
Turkestan  of  over  thirty  years  ago,  I  wish  to  offer  my  congratulations  to  the  sucoeas* 
ful  leader  and  his  companions  of  the  expedition  to  Lhasa.  Lhasa  was  always  a  point 
of  attraction  to  explorers  and  travellers.  I  aspired  to  go  there  at  one  time,  but  it 
could  not  be  managed.  I  will  relate  an  incident  connected  with  this  desire  of 
mine  to  go  there.  When  I  returned  from  the  "  Hoof  of  the  World  "  in  1874,  the 
late  Lord  Northbrook,  then  viceroy  of  India,  invited  me  to  Calcutta,  and  I  there 
mot  the  famous  Jung  Bahadur,  premier  and  de  facto  ruler  of  Nepal,  who  had  oaxae 
to  be  invested  with  the  high  dignity  of  the  G.C.S.I.  He  was,  of  course,  much 
interested  in  ChiDese  affairs,  and  when  Lord  Northbrook  introduced  me  to  him,  he 
asked  me  much  about  the  expulsion  of  the  Chinese  from  Eastern  Turkestan,  and 
the  rise  to  power  of  that  remarkable  man,  Yakub  Beg,  who  had  established  himself 
there  as  Amir.  He  also  asked  about  the  doings  of  Russia  there,  and  our  own 
doings,  and  remarked  that  we  were  a  restless  but  practical  people.  I  took 
advantage  of  the  opportunity  to  ask  him  whether,  as  Nepal  had  friendly  relations 
with  Lhasa,  he  could  not  help  me  to  go  there,  on  which  he  became  rather  disturbed 
and  nervous  in  manner,  and  siid  that,  though  they  had  a  representative  there,  they 
had  no  influence  or  power.  ^*  In  fact/'  he  said,  "  one  of  our  represents tivefe  some 
time  ago  was  badly  maltreated  by  having  his  nose  cut  off,**  and  looking  very  hard 
at  me, he  added  icquiringly,  '*  You  wouldn't  like  to  run  that  risk?"  That  finished 
our  conversation  on  the  subject.  I  agidn  offer  my  congratulaUons  to  Sir  Frank 
Younghusband  and  his  companions  on  their  grand  success. 

Mr.  Douglas  Freshfield  :  I  shall  not  apologize  for  responding  to  your  invita- 
tion to  take  part  in  this  discussion.  It  is  true  that  I  have  never  penetrated  the 
real  Tibet ;  but  I  have  stood  on  Fisgah  heights  in  the  debatable  land  of  Lhonak, 
and  looked  north  and  eastwards  over  the  peaks  and  passes  that  hide  the  crops  and 
castles  of  the  Tsangpo  valley.  And  I  have  long  had  my  eyes  on  Tibet.  More 
than  ten  years  ago,  when  one  of  the  honorary  secretaries  of  this  Society,  I  insti- 
gated the  Coimcil  to  republish  Sarat  Chandra  Dos's  narrative  of  his  visit  to  Lhasa. 
I  mention  this  fact  to-night  in  order  to  give  the  credit  that  is  due  to  that  bold 
Bengalee.  Chandra  Das  has  come  in  lately  for  some  natural  criticism.  He  is  not 
a  trained  surveyor.  He  has,  no  doubt,  some  of  the  defects  of  his  qualities.  But  it 
was  from  his  work  and  Major  O'Connor's  excellent  road-bo^k  that  I  was  able  to 
glean  the  information  that  enabled  me  a  year  ago  to  give  the  readers  of  oux  Journal 
a  sketch  of  the  region  about  to  be  entered  by  the  British  Mission,  which,  if  it  is 
now  open  to  large  additions,  requires  very  few  correction?. 

Before  I  turn  to  the  geographical  points  I  wish  to  raise,  I  must  join  Gbneial 
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Gordon  in  oongratoliting  Sir  F.  Tounghufibind  on  the  golden  opportunity  he 
has  enjoyed  and  the  splendid  use  he  has  m%de  of  it.  We  meet  here  to-night 
as  the  members,  or  the  guests,  of  a  Scientific  Society.  But  be  as  soienUfic  as  we 
may,  we  cannot  expel,  or  eradicate,  the  romance  of  travel.  We  have  co  ne  in  sucih 
unnsaal  numbers  to  listen  to  the  story  of  one  of  the  great  adventures  of  our  time 
from  the  lips  of  its  hero.  What  more  romantic  tale  has  ever  bean  told  in  this 
hall  than  that  of  the  Unveiliog  of  Lhasa?  And  was  there  not  heroism  as  great 
as  any  displayed  in  the  more  summary  methods  of  our  Elizabethan  adventurers, 
in  the  endurance,  the  patience,  the  persistence,  the  tact,  the  sympathy,  the 
humanity  shown  by  Sir  F.  Tounghusband  and  his  escort  in  dealing  with  this 
strange  people  ? 

The  March  of  the  Two  Thousand  to  Lhasa  will  live  as  an  epoch-making  event 
in  the  history  of  Asia.  Sir  F.  Tounghusband  has  made  it  live  before  our  eyes 
to-night.  We  have  felt  half  frozen  in  that  months'  long  bivouac  on  the  wind- 
swept heights  of  the  Tangia ;  we  have  watched  the  double  sunsets  of  Tibst,  east 
answering  to  west  with  responsive  fires,  reflected  in  the  long  reaches  of  the  Tur- 
quoise Lake ;  we  have  panted  to  get  round  that  last  comer  and  see  the  vast  bulk 
of  the  Potala,  the  Vatican  of  Buddhism,  towering  over  the  green  groves  and  golden 
roofs  of  Lhasa  itself. 

We  may  almost  have  fancied  ourselves — I  at  least  have — taking  tea  within  a 
circle  of  saffron-robed  and  red-hatted  lamas.  Doubtless  they  were  a  dilatory, 
undecided,  tedious,  tactless  folk,  sadly  to  seek  in  geographical  and  general  know- 
ledge. But  they  had  at  least  one  merit ;  there  is  one  point  on  which  we  can  fully 
sympathize  with  these  Tibetan  diplonatists.  They  thoroughly  appreciated  the 
merits  of  Sir  F.  Younghusband.  They  appreciated  them  so  well  that  their  parting 
request  to  him  was  that  they  might  be  permitted  to  invite  him,  or  some  other 
Englishman,  to  come  back  from  time  to  time  to  Lhasa  and  talk  things  over  with 
them.  **DU  aliter  visum.''  I  may  translate,  for  the  benefit  of  the  ladies,  "The 
Cabinet  did  not  see  it."  There  are  to  be  no  more  tea-parties  in  the  Tibetan 
Wonderland. 

But  here  I  approach  the  verge  of  the  forbidden  land  of  politics.  I  must  return 
to  geographical  detail. 

We  geographers,  and  you,  sir,  perhaps,  most  of  all,  are  deeply  concerned  that 
the  unique  opportunities  for  collecting  and  adding  to  our  knowledge  of  the  Himalaya 
arisiog  from  the  late  mission  should  not  le  lost.  We  have  read  with  satisfaction 
of  recent  explorations  in  North- Western  Tibet,  and  of  the  great  success  which  has 
attended  the  party  sent  out  under  Captain  Bawling  to  Qartok  and  Simla — of  their 
discovery  that  we  need  not  correct  our  text-books  by  inserting  a  new  highest 
mountain  in  the  world,  and  of  their  vindication  of  Sir  B.  Strachey's  description  of 
the  connection  of  the  Manasarowar  lakes.  But  Sir  F.  Younghusband  has  told  us 
that  this  was  only  one  of  three  important  explorations  he  had  planned.  Among  the 
most  interesting  enterprises  left  to  be  accomplished  on  the  face  of  the  globe  is  the 
tracing  of  the  couTce  of  the  Brahmaputra  where,  in  fable i  gorges  and  cataracts,  it 
cuts  through  the  chain  of  the  Himalaya.  The  party  that  was  to  solve  this  problem 
was  arranged  for ;  it  was  sanctioned  by  the  lamas ;  Mr.  Needham,  in  Assim,  was 
prepared  to  march  to  meet  it.  At  the  last  moment  the  expedition  was  put  off  by 
some  one  at  Simla.  We  must  trust  that  it  has  only  been  delayed ;  that  the  full 
and  formal  sanction  given  by  the  Lhasa  authorities  will  not  be  wasted,  but  that 
sioce  Lord  Curzon  has  returned  to  India,  we  shall  hear  that  an  expedition  which 
would  have  not  only  supreme  geographical  interesS  but  also  commercial  and 
political  importance,  will  be  carried  through.  There  is,  surely,  a  new  and  strong 
argument  in  its  favour  in  the  easy  success  of  Captain  Bawling. 
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Aaother  matter  of  great  interest  to  ub  here  is  to  obtain  the  publication  of  the 
geographical  results  of  these  missions  and  expeditions.  We  recognize  the  military 
reasons  for  certain  restrictions ;  but  we  demur  to  the  lack  of  discretion  that  pigeon- 
holes indiscriminately  harmless  facts,  sometimes  pigeonholes  them  so  completely 
that  our  own  officials  cannot  get  at  them  when  they  are  wanted.  It  may  be  right 
sometimes  to  lock  up  large-scale  maps.  It  is  wrong,  and  may  be  dangeiouSi  to 
forbid  their  utilization  under  reasonable  restrictions  in  the  production  of  small-scale 
maps  and  the  correction  of  atlases.  For  statesmen  use  atlases  as  often,  if  not  more 
often,  than  large-scale  maps. 

One  more  point  I  must  refer  to.  Ghumbi  has  become  a  household  word  during 
the  past  few  weeks.  I  am  not  going  to  enter  here  into  questions  of  policy.  I  must 
confine  myself  to  facts. 

Ghumbi  is  the  name  of  a  wooded  valley  some  20  miles  long,  a  wedge  of  Tibetan 
territory  running  out  on  the  Indian  side  of  the  Himalaya.  Neither  by  position  nor  by 
its  inhabitants,  neither  geographically  nor  ethnologically,  is  it  Tibetan.  Historically 
the  matter  is  more  complex.  Some  time  early  in  the  last  century  the  Tibetans 
occupied  it,  along  with  other  ground  lying  south  of  the  Himalaya  in  the  basin  of  the 
Tista,  the  nearest  river  to  the  west.  From  all  the  Tista  territory  we  have  expelled 
them.  But  in  a  convention  drawn  up  in  1890  between  Great  Britain,  China,  and 
Tibet,  we  recognized  Ghumbi  as  Tibetan.  This  convention  might  have  ^ven 
Tibet  a  diplomatic  title  to  Ghumbi,  had  it  ever  come  into  operation.  But  it 
was  at  once  repudiated,  and  has  been  steadily  disregarded  by  the  Tibetans,  and 
our  own  Government,  consequently,  before  marching  to  Lhasa,  formally  declared 
their  intention  to  modify  its  terms.  The  Secretary  of  State  for  India,  however, 
quoted  this  abortive  convention  as  a  ground  for  upsetting  the  terms  of  the  treaty 
negotiated  by  Sir  F.  Younghusband.  On  other  grounds  it  might  be  inexpedient 
to  argue  that  Ghumbi  does  not  come  within  the  terms  of  the  undertaking  volun* 
teered  by  Lord  Lansdowne  to  the  Russian  ambassador  in  November,  1903,  not 
to  "  permanently  occupy  **  any  *^  Tibetan  territory.**  But  that  any  such  pledge 
should  have  been  given  argues,  in  my  judgment,  an  imperfect  appreciation  of  local 
and  historical  facts. 

Ghumbi  is  no  part  of  Tibet  proper ;  it  is  the  porch,  the  gate-house  of  Tibet,  to 
which  Phari  is  the  northern  and  Yatung  the  southern  door.  These  doors  can  never 
again  be  wholly  closed.  There  is,  I  know,  vague  talk  in  the  air  of  "sterilizing** 
Tibet — an  unfortunate  and  unscientific  phrase,  for  how  will  you  sterilize  that 
which  you  cannot  keep  hermetically  sealed?  Tibet  faces  India ;  the  great  river  of 
Tibet  flows  into  India ;  the  barrier  of  Asia  here  is  the  northern  desert,  not  the 
eastern  Himalaya.  That  chain  on  the  south  is  a  wall,  but  on  the  north,  to  those 
on  the  top  of  the  wall,  its  passes  (I  use  Major  G^Gonnor's  phrase)  lie  over  Wiltshire 
downs.  Grasp  these  facts  firmly.  When  they  have  become  part  of  public  know- 
ledge, they  may  have  a  better  chance  of  penetrating  to  the  ears  of  Gabinet  ministers 
and  being  recognized  in  national  policy. 

Sir  Henhy  Howobth  :  Perhaps  I  may  be  i)ermitted,  on  behalf  of  another  class 
than  geographers,  to  add  very  strong  testimony  to  the  extra  interest  of  this  quite 
unexampled  journey.  I  speak,  if  I  may,  on  behalf  of  those  among  whom  I  have 
spent  many  years,  who  have  devoted  the  best  portion  of  their  leisure  to  trying  to 
illustrate  the  history  and  the  ethnography  of  the  vast  regions  of  which  Tibet  is  the 
focus,  and  which  stretch  in  all  directions  in  a  fan-like  manner  from  the  Volga  to 
the  Eastern  sea.  May  I  say  just  one  word  in  addition  to  what  you  have  said  about 
the  almost  tragical  fact  that  our  President,  who  in  a  literary  sense  re-discovered  Tibet 
for  us,  who  published  those  wonderful  journals  of  Manning  and  his  companion  which^ 
in  recent  years  at  all  events,  have  brought  Tibet  back  to  us  in  a  living  ¥ray,  should 
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not  have  been  here  to-night  to  welcome  this  mo&t  wonderful  addition  to  all  our 
knowledge.  And  may  I  say,  in  additioni  that  one  feels  in  this  room  the  shade  cif 
another  great  geographer  -and  historian  of  Central  Asia,  my  old  friend  and 
master,  Henry  Tule,  whose  heart  was  in  Lhasa,  and  who  wrote  according  to  the 
materials  which  were  available  when  he  gave  us  that  admirable  edition  of  Marco 
Polo's  Travels.  Tou  mast  understand  that,  apart  altogether  from  the  geographical 
knowledge  that  this  expedition  has  brought  back  to  us^  it  has  opened  a  vast  gate 
in  regard  to  matters  of  ethnography  and  history  which  have  been  puzzles  to  Some 
of  us  for  a  great  time  past.  The  whole  of  that  Mongolian  race  which  occapies  the 
northern  steppes  of  Tibet  looks  upon  Lhasa  as  its  Mekka.  I  have  been  asked 
why  it  is  that  these  extraordiuary  nomads,  the  Mongols,  who  a  few  centuries 
ago  overwhelmed  the  civilization  of  the  whole  of  the  known  world,  have 
become  so  peaceable  and  helpless  and  useless  as  soldiers,  apparently  the  most 
helpless  people  that  there  are  now  on  the  face  of  the  Earth.  It  is  because 
they  have  been  converted  by  the  lamas  to  their  form  of  Buddhism  that  two- 
thirds  of  their  race  live  in  mooasteries  at  this  moment.  They  have  become 
celibates,  they  have  given  up  their  old  military  life  and  their  rapacious  habits,  and 
whatever  else  has  been  done  by  these  lamas  of  Tibet,  they  have  succeeded  in  con- 
verting the  most  extraordinarily  aggressive  race  that  the  world  has  probably  ever 
seen  into  one  of  the  most  peaceful  and  the  most  quiet.  Here  from  the  Volga, 
where  you  have  the  Kalmucks  at  this  moment,  it  is  not  far  to  go.  Any  one  of 
you  may  go  and  see  these  Tibetans  from  the  Volga  right  into  middle  China, 
where  you  have  one  continuous  devotion  to  the  faith  embodied  in  this  extremely 
corrupt  form  of  Buddhism.  Now,  it  is  because  we  have  still  an  enormous  amount 
of  igDorance  in  regard  to  the  history  of  this  r^ion  and  of  these  people  that  one 
feels  so  grateful  for  this  expedition,  and  that  I  have  been  so  anxious,  on  behalf  of 
the  historians  and  the  ethnographers  and  the  archsBologist^,  to  add  my  humble 
testimony  to  that  which  has  already  been  given  by  my  two  friends  who  have 
spoken. 

The  Chairman  :  There  remains  but  very  little  to  tay  on  the  wholly  admirable 
paper  you  have  heard  read  by  Sir  Frank  Younghusband.  There  have  been  many 
points  touched  upon  which  would  no  doubt  interest  us  exceedingly  to  discuss  a 
little  further.  But  as  the  time  is  late,  I  will  merely  refer  to  the  fact  that  the 
geographical  results  of  this  mission  may  be  described  very  shortly.  We  have 
succeeded  at  last  in  gaining  a  sound  scientific  basis  for  all  those  surveys 
which  have  preceded.  You  may  know  that  for  many  years  (since  the  days  of 
Walker  and  Montgomery)  native  surveyors  have  traversed  Tibet  from  end  to  end, 
and  it  is  from  the  work  they  have  accomplished  that  the  maps  we  have  hitherto 
had  of  Tibet  have  been  constructed.  Now  we  are  able  to  give  them  that 
satisfactory  and  scientific  basis  they  so  long  have  wanted.  We  may  hope  that 
hereafter  the  process  of  exploring  Tibet  fully  will  not  be  stayed.  Sir  Frank 
Younghusband  has  said  that  he  fears  one  evil  may  arise  from  the  mission  which  he 
has  so  successfully  brought  to  a  conclusion,  which  is  that  the  work  of  exploration 
will  be  greatly  restricted  in  future.  I  don't  think  we  need  call  that  an  evil. 
There  is  still  plenty  to  be  done,  and  I  think  we  may  saf^y  say  that  those  guardians 
of  our  frontier  who  think  it  so  wrong  to  look  over  our  neighbours'  hedge  will 
take  care  that  we  do  not  work  too  freely  nor  too  fast.  I  will  ask  you  now  to  join 
in  a  vote  of  thanks  to  Sir  Frank  Younghusband  for  his  admirable  pa|)er,  and 
to  thank  him,  not  only  for  coming  here  to-night  in  order  to  tell  us  of  his  mission, 
but  for  this  added  grace,  that  he  has  promised  that  if  any  large  numbers  of  this 
society  have  been  unable  to  find  standing  room  to-night,  he  will  repeat  his  leoture 
to  an  overflow  meeting.     Thia  for  a  busy  man  like  Sir  Frank  Younghusband  is 
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indeed  a  great  promiae.    I  will  now  ask  you  to  give  yonr  thanki  to  Oolonel  Yoang- 
haeband  for  hie  paper. 

8ir  Fbakk  YonNQHUSBAHD,  in  response,  said :  I  wish  to  thank  you  all  for  your 
Tery  kind  attention  to-night,  and  for  the  Tery  deep  interest  you  hare  shown  on 
behalf  of  myself  and  on  behalf  of  all  who  accompanied  me  to  uphold  the  gml 
traditions  of  oar  race. 


Owing  to  the  fact  that  many  Fellows  were  not  able  to  obtain  admission  to  the 
meeting  on  February  13,  Sir  Frank  Tounghusband  kindly  repeated  his  paper  to  a 
crowded  audience  on  March  10. 

After  the  paper,  the  Pbbsidekt  said :  We  haye  all  listened  with  great  attenUon 
to  this  most  impor  ant  and  interesting  address  of  Sir  Frank  Tounghusband,  and 
he  has  enabled  us,  better  than  we  could  do  before,  to  realize  the  very  great  serrice 
he  has  done  to  geography,  and  the  still  greater  senrice  he  has  done  to  the  State.  Wa 
should  remember  that  120  yeirs  ago  our  first  Gbveroor-Qeneral  had  opened  the 
same  friendly  diplomatic  relations  with  Tibet,  had  established  a  trade,  and  bad 
opened  a  fair  for  the  Tibetans  at  Rangpur ;  but  unfortunately  his  policy  was 
neglected  after  his  leaying  India,  and  nothing  was  done,  except  in  1886,  wlien  there 
was  just  a  chance  of  our  sen  ling  a  mission,  which  was  not  sent.  All  that  tim^ 
until  this  great  and  important  work  was  entrusted  to  Sir  Frank  Touoghusbandt 
Tibet  was  entirely  neglected.  Now,  through  the  able  work  of  this  great  public 
setvant,  we  again  have  opened  diplomatic  relations,  friendly  relations,  with  these 
people.  Only  three  days  ago  I  received  a  letter  from  Lord  Corson,  our  Gkdd 
Melallist,  in  which  be  mentioned  that  he  had  had  a  letter  from  the  Teshu  Lama, 
and  he  looked  forward  to  placing  that  letter  by  the  side  of  the  two  letters  which 
had  been  sent  by  the  Teshu  Lama  in  a  previous  incarnation  to  the  euToys  of 
Warren  Hastings.  Lord  Curzon  intends  to  place  theee  letters  side  by  side  in  lua 
great  Victoria  Institute  at  Calcutta.  The  establishment  by  Sir  Frank  Young- 
husband  of  agents  at  Gyantse  and  Gartok  will  do  what  Warren  Hastings  intended 
to  do,  and  open,  in  course  of  time,  most  important  commercial  intercourse  between 
India  aod  Tibet.  It  is  difficult  to  express  to  you  how  strongly  I  feel  towards  Sir 
Frank  Tounghusband  for  these  great  services,  and  also  for  his  extreme  good 
nature  in  undertaking  to  read  his  paper  to  us  a  second  time.  You  will  join  with 
me,  I  am  sure,  in  passing  a  most  cordial  vote  of  thanks  to  Sir  Frank  Younghusband. 

Sir  Frank  Younqhusband  :  I  thank  you  for  the  very  kind  attention  with 
which  you  have  listened  to  my  lecture  this  evening,  and  I  wish  to  express  my 
special  gratitude  to  Sir  Clements  Mar khom  for  having  come  here  to-night  when 
I  know  with  what  difficulty  he  has  had  to  come.  He  probably  has  a  better  know- 
ledge of  Tibet,  from  bis  study  of  it,  than  1  suppose  any  Englishman  np  to  the 
present  time.  1  therefore  feel  especially  gratified  at  the  very  complimentary  re- 
marks he  has  been  pleased  t )  make. 


EXPLORATION  IN  BOLIVIA.* 

By  Dr.  H.  HOEK. 

Towards  the  beginning  of  September,  1903,  we  found  ourselves,  after 
a  long  and  dusty  journey,  at  Jajuy,  the  last  station  on  the  North  Argeu- 
tine  railway,  situated  at  the  foot  of  the  Cordilleras.  Our  little  partyi 
consiBting  of  the  leader,  Dr.  Steinmann,  of  Freiburg,  Baron  von  Bistram, 

*  Bead  (by  Mr.  W.  Bickmer  Bickmers)  at  the  Buyal   Geographical    Society, 
December  12, 1901.    Map,  p.  588. 
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and  myself^  had  now  the  pleasant  task  of  searohing  for  mules  and  ser- 
yants,  one  in  which  we  reoeived  valuable  aid  from  Dr.  Moreno,  the 
well-known  Director  of  the  La  Plata  Museum.  We  reeolyed  to  give 
both  man  and  beast  a  trial  before  oonduding  our  bargains,  and  for  this 
purpose  ohose  the  yirgin  forest  of  the  Ck)rdillera  de  Sapla  and  the  Bio 
Garrapatal  basin  north-east  of  Jujuy,  through  whioh  we  rode  to  San 
Pedro.  This  typical  example  of  a  liane  forest  was  absolutely  untrodden, 
and  in  many  places  we  had  to  )iack  our  way  through  with  the  knife.  We 
found  much  to  interest  us  in  the  Cretaceous  formation  of  the  Ghurrapatal 
which  contains  bitumen  and  fish  fossils.  The  hilly  nature  of  the  region 
tried  our  mules  somewhat,  and  they  were  further  tortured  by  the  picos 
(sand-fleas),  while  we  ourselves  were  the  prey  of  the  garrapatas  or  ticks. 
At  San  Pedro  we  reached  the  track  of  the  new  railway  Perico-Ledesma, 
which  at  that  time  was  working  as  far  as  San  Pedro. 

Our  ariero  (the  name  of  an  overseer  of  a  troop  of  mules)  appeared 
in  a  good  light.  A  native  of  East  Bolivia  and  of  almost  pure  Indian 
breed,  he  nevertheless  spoke  Spanish  well,  could  read  and  write,  and  was, 
moreover,  quite  trustworthy — a  striking  example,  in  fact,  of  the  capacity 
for  civilization  possessed  by  the  Qaechoa  Indians.  The  mules  proving 
satisfactory,  we  bought  sixteen  of  them,  it  being  very  expensive,  and 
indeed  almost  impossible,  to  hire  such  for  long  journeys.  Moreover, 
with  an  ariero  and  one's  own  mules  one  is  practically  independent. 
The  export  trade  to  South  Africa  has  caused  a  considerable  rise  in  the 
price  of  these  animals.  Whereas  formerly  one  could  be  got  for  from 
20  to  30  dollars,  we  had  to  give  as  much  as  200  dollars  apiece  (£18)  for 
our  riding-mules.  As  Signer  Moreno  kindly  proposed  to  accompany  us 
as  far  as  Rinconada,  in  the  gold  of  which  he  was  interested,  we  made 
a  detour  to  the  west  instead  of  going  straight  to  Yavi,  the  Bolivian 
frontier  station  which  had  been  our  original  destination.  The  much- 
frequented  road  which  until  quite  recently  led  from  Potosi  to  Jujuy  by 
way  of  Tupiza  has  been  reduced  to  a  desert  by  the  construction  of  the 
Antofagasta-Oruro  railway,  so  that  now  no  facilities  exist  for  sending 
things  to  PotoBf. 

On  September  23  we  left  Jujuy,  passing  the  night  at  the  isolated 
posada  ''  Yoloan."  Here,  stretching  for  about  2^  miles  into  the  valley, 
is  an  enormous  cone  of  debris  broken  ofif  from  the  Cerro  Cordoba  (15,500 
feet),  on  the  west.  This  mountain  I  climbed  the  following  day, 
being  anxious  to  determine  its  height,  as  well  as  to  catch  a  glimpse  of 
the  mountains  to  the  west  (Chani  group).  As  it  is  possible  to  ride 
a  considerable  distance  up  the  mountain  from  **E1  Yolcan'*  (6200 
feet),  the  tour  can  be  done  in  a  single  day. 

For  four  days  we  rode  on  through  the  stone-filled  valley  past  Tilcara, 
Humahuaca,  and  the  isolated  house  of  Negra  Muerta.  Now  and  again 
the  continuity  of  Palsdozoic  quartzite  and  slate  was  broken  by  Cretaceous 
sandstone  (Petrolifera),  the  fantastic  forms  and  variegated  colour  of 
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which  were  veiy  Btribiog.  GroBsing  the  desert-like  Paropa.'  Ami, 
where  two  loouBtrine  terraces  are  to  be  seen,  we  reaohed  CoohinoM 
by  way  of  a  email  pass.  Here  we  had  difficulty  in  ropleniBhing^  oar 
larder,  the  Indians  obstinately  rsfasing  to  sell  either  a  living  sbeep 
or  dead  mutton.  A  long  ride  over  a  plain  of  deposits  grown  with 
grass  and  tola  bushes  bronght  ns  to  Binoonada.  The  "tola"  (Lepi- 
dopigUitin,  sp.)  covers  an  immense  area;  in  its  appearanoe,  as  well  as 
in  the  manner  and  extent  of  its  growth,  it  Teaemblee  onr  heather. 
Halfway  between  Coohinoooa  and  Binconada,  near  the  Angosta  Qneta, 
Steinmann  found  typical  fossils  of  the  lower  Silurian  ^e  (Didymo- 
graptUB).     At  Binoonada,  which  is  famous  for  its  gold-bearing  quarts 


voins  embedded  in  PuIeeoKoio  elate,  we  spent  a  day  and  a  half,  which 
Steinmann  and  I  employed  in  climbing  to  the  snmmit  of  the  gently 
undulating  mountain  chain  in  the  west,  the  Cerro  Salle  Orando  de  San 
Jose  (Iti, 690  feet),  whence  we  took  excellent  bearingsof  the  high  volcanic 
groups  in  the  north  and  north-west.  While  wo  were  there  a  herd  of 
vicunas  passed  quite  close  to  ns.  On  the  salt  swamps  of  Foznelos,  the 
remains  of  the  lake  which  once  covered  the  paiiipa  of  Rinconada,  we 
had  to  remain  a  day,  our  mules  having  decamped. 

Bidding  farewell  to  Signer  Moreno,  we  crossed  the  Cordillera  de 
Escaya  by  a  high  pass  (13,52'^  feet),  finding  in  this  chain  granitic 
laocolithe  in  connection  with  Silurian  state. 

On  Ootober  4  we  reached  Yavi,  which  liee  at  the  foot  of  oharao- 
teristioally  roof-shaped  mountains  of  cretaceous  roc-k  richly  atndded 
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with  ftxoils.  The  riTer  which  flows  past  Yavi  falls  into  the  Bio  Ban 
Jaan  to  the  north,  and  from  the  heights  to  the  west  of  the  town  we 
had  a  maguifioent  view  of  its  bsrreii,  winding,  oaSon-like  bed. 

Oa  Ootober  7.we  proceeded  over  the  Pampa  towards  the  north  at 
a  sharp  angle  to  the  long  Victoria  ohaia  of  mountains.  This  mighty 
range  is  the  bouDdaiy-wall  between  the  mountains  of  the  west  and  the 
declining  high  land  to  the  east.  Farther  north,  in  the  neighbonrhood 
of  the  Kio  Grande  de  Cotagalta,  it  splits  into  nnmeroos  groups.  The 
foesils  found  at  Salitre,  where  we  touched  these  hills,  point  undonbtedly 
to  the  Caml)rian  origin  of  the  latter  (Ai/no»tut,  sp.).  Here  the  Victoria 
obain  forms  a  kind  of  bvy  entirely  filled  with  masBes  of  reoent  debrit. 


Further  north  the  oonvergenoe  of  tbeae  ohains  forms  the  great  plain  of 
the  Pampa  de  Tacsari.  This  is  drained  by  the  Quebrada  Hondo,  which 
runs  in  a  deep  gorge  in  the  south  of  the  plain,  and  passes  through  the 
western  chain. 

Crossing  the  Abra  Tincaya  of  the  western  range  we  reached  the 
region  of  Taosaru,  and  caught  a  view  to  the  east  of  what  are  probably 
the  culminating  points  of  the  Victoria  chain,  the  C'erro  Campanario 
ami  its  neighbours.  To  ascend  the  former  and  fix  its  height,  utd  that 
of  the  neighbouring  peaks,  was  our  ambition,  whioli  we.  I 
October  10,  after  a  somewhat  troublesome  climb  ont^i^ 
To  onr  disappointment,  we  had  only  a  view  to  the  i 


502  EXPLORATION  IN  BOLIVIA. 

feet  below  ns  a  sea  of  doud  blotted  out  the  landscape;  but  the  fiMSt 
that  no  peaks  were  visible  above  this  pall  of  mist  allowed  the  inference 
that  the  Yiotoria  chain  falls  abruptly  to  the  east.  The  Cerro  Campanario 
is  16,665  feet,  and  shows  no  clear  trace  of  glacial  action. 

Proceeding  over  the  Abra  de  Chorcoya  (13,550  feet)  northwards 
into  the  basin  of  the  Bio  Escayache,  we  crossed  the  Victoria  range  by 
the  Abra  de  Sama  (12,920  feet)  to  Tarija  (6250  feet).  A  well-made 
but  exceedingly  steep  road  leads  from  the  mountains  to  the  tropical 
region  of  Tarija,  a  town  formerly  celebrated  for  its  monastery  which 
still  contains  the  largest  library  in  the  country.  Of  the  dilnvian  strata 
of  this  region  and  their  celebrated  fossils  I  need  not  speak. 

The  whole  of  this  huge  region  descending  to  the  east  consists  of 
a  series  of  shallow  folds  or  parallel  chains  cleft  by  the  Tarija  river 
on  its  eastward  course.  These  chains  are  of  different  formation.  Oar 
descent  from  Abra  de  Same,  for  instance,  took  us  over  Silurian,  an 
excellent  place  for  finding  Dictyonema  being  Cuesta  de  Erquis.  The 
formation  of  the  following  chain  is  Devonian,  that  of  the  third  Oreta- 
ceous,  the  deposits  in  every  case  Ijing  concordantly.  We  spent  six 
days  in  Tarija,  where  Steinmann  succeeded  in  fixing  the  longitude  by 
means  of  time  signals  from  the  Cordoba  Observatory.  On  October  20 
we  left  this  beautiful  and  fertile  landscape  and  crossed  the  oordiUera 
a  second  time,  on  this  occasion  by  the  Cuesta  de  Escayache  (12,000  feet) 
somewhat  further  to  the  north.  After  a  two  days'  journey  through 
deeply  eroded  mountainous  country  we  reached  the  Bio  San  Juan,  the 
northern  course  of  which  we  followed  until  it  abruptly  turned  eastward. 
Its  isoclinal  valley,  consisting  of  Cretaceous  sandstone,  is  continued 
to  the  north,  and  through  it  we  passed  over  an  unimportant  pass  into 
the  valley  of  the  Bio  Grande  de  Cotagalta.  This  river,  which  flows  for 
a  time  from  north  to  south  in  the  same  long  isooliual  valley,  also  breaks 
through  the  eastern  side  of  the  latter  to  join  the  Bio  San  Juan  on  its 
way  to  the  Bio  Camblaya.  This  part  of  the  valley  of  the  Bio  Grande, 
also  called  the  Yalle  de  Cinti  from  the  town  of  that  name,  is  a  spot 
of  Eden-like  beauty,  that  is  so  far  as  the  water  can  be  used  to  fertilize 
it,  the  dark  red  of  the  soil  and  of  the  sandstone  walls  forming  a 
beautiful  background  for  the  green  of  the  foliage.  Vineyards  are  the 
chief  product  of  the  soil,  but,  owing  to  the  difficulty  of  transport,  nearly 
all  the  grapes  are  made  into  brandy. 

From  Camargo  (Cinti)  we  proceeded  north,  and  then  north-west  by 
way  of  Tacaquira,  Sivingomayo,  and  Otavi  to  Potoef.  Here  the  great 
synclinal  of  sandstone  in  which  we  had  ridden  so  long  seems  to  oome 
to  an  end.  It  is  quite  clear  that  a  general  surface  of  sandstone  must 
originally  have  existed  here,  the  remains  of  which  are  preserved  only 
in  great  synclinals,  ditches,  and  troughs.  Between  Sivingomayo  and 
Otavi  we  crossed  a  second  small  trough  of  Cretaceous  sandstone.  For 
the  first  two  days  our  course  led  through  a  mountainous  country  with 
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deep  ntvinee  Toid  of  protrading  formation ;  indeed,  it  bid  nthei  tht 
ohanuiter  of  an  eroded  tableland. 

Near  Chiohamayo  we  oanght  onr  Snt  Right  of  the  Cordillera  de 
Liqni,  and  at  Bivingomayo  ve  reached  a  good  Btarting-point  for  the 
aaoent  of  the  Cerro  Liqni,  the  highest  rammit  of  the  range,  the  height 
oF  whioh  I  fixed  at  16,900  feet.  From  this  point  I  gained  a  very  clear 
idea  of  the  orographioal  conditions  of  the  aDrronndiDg  oountry.  The 
Cerro  Liqni  bears  traces  of  former  glaoiem,  unfortunately  not  very 
distinct,  as  it  conaisfs  of  slate  which  is  not  at  all  oonduoiTe  to  the  pre- 
servation  of  glacial  phenomena. 


The  following  day  bronght  ns  throngh  the  previouiily  mentioned  sand- 
stone region  of  Ot&Ti,  the  most  prominent  mountain  of  which  is  the  Cerro 
Nnnqni.  For  a  whole  day  we  rode  westward  over  the  great  Pampa  of 
Lara  to  the  foot  of  a  mighty  mountain  range,  the  Cordillera  de  Anda- 
oaba,  whioh,  with  its  northern  continuation  of  the  Carl-Cari  chain,  w« 
will  call  the  Cordillera  de  Fotosf.  The  map  recently  published  by 
Germann  reprefients  it  ae  oovered  with  eternal  snow,  which  ie,  however, 
by  no  mesne  the  case.  Mighty  moraines,  up  to  700  feet  ia  Leight. 
surround  the  peaks  of  this  oordiUera,  and  this,  the  first  uDmistakable 
sign  of  former  glaoial  action,  ioduccd  ns  to  avoid  the  dirott  route  to 
Fotosf  and  turn  to  the  mountains  in  the  north,  where  SeiLor  Arzes' 
mine,  Andacaba,  gives  the  height  of  15,378  feet,  an  excellent  poiot 


504  EXPLORATION  IK  BOLIVU. 

from  whioli  to  start.  We  asoended  the  peaks  Hembra  de  Andaoaba 
(16,590  feet)  and  Anaroyo  (17,100  feet),  the  beantifol  weather  allow- 
ing ns  an  insight  into  the  topography  of  these  mountains,  the  mightiest 
ohain  we  had  met  with  since  Jujny,  and  one  mnoh  neglected  in  all  maps. 

Biding  westward  on  execrable  paths  and  for  a  long  way  over 
enormous  moraines,  we  reached  Potosi  on  November  3.  Of  Potosf  with. 
its  Cerro  and  its  silver,  I  will  not  speak,  as  others  worthier  than  I  have 
already  described  it  I  prefer  directing  your  attention  to  a  sppt^e^ 
of  the  town,  where  the  mountain  chain  is  cleft  into  a  narrow  ravine  by. 
a  small  stream  coming  from  Potosi,  and  where  a  magnificent  ewmple. 
of  discordance,  induced  by  folding,  is  to  be  seen.  Or  I  would  dwell  on 
the  charms  of  Miraflores,  the  beautiful  watering-place  whose  rosea  and 
fruit  trees  afford  such  an  agreeable  contrast  to  the  desert  of  Potosi. 
not  springs  and  many  Cretaceous  fossils  make  this  spot  of  peculiar 
interest  to  the  geologist. 

Leaving  Potosi  on  November  11,  we  turned  eastward,  Grossing  the 
Cari-Cari  chain  by  the  Illimani  pass  (16,270  feet).  A  long  descent 
over  one  of  the  most  magnificent  glacial  regions  imaginable  brought  us 
to  San  Bartolo,  whence  the  direct  route  to  Sucre  turns  to  the  north. 
Riding  fur  the  most  part  in  an  easterly  direction,  we  crossed  a  narrow 
and  somewhat  deeply  ridged  trough  of  sandstone,  reaching  at  length 
the  northern  continuation  of  the  Pampa  of  Lava-Otavi,  here  much 
intersected  by  the  northerly  directed  waters  of  the  upper  Pilcomayo. 
On  the  Bio  Mataca  (which  flows  north  to  join  the  Pilcomayo),  at  the 
foot  of  the  mountainous  region  which  forms  the  northern  continuation 
of  the  Liqui-Nuqui  group,  we  were  for  a  night  the  guests  of  some 
friendly  inhabitants,  which  made  a  pleasant  interlude  in  our  journey. 
Continuing  eastward,  we  wound  during  two  days  up  the  heights  between 
the  separate  waters  of  the  Pilcomayo,  taking  special  pains  to  under- 
stand this  complicated  and  deeply  ravined  region.  After  climbing 
several  high  passes (Escaleras,  18,750  feet;  Lampasar,  13,120  feet),  we 
at  length  descended,  on  November  12,  about  8200  feet  to  the 
Pilcomayo,  which  has  here  carved  for  itself  a  bed  out  of  dazzling  red 
sandstone.  The  combination  of  luxuriant  tropical  vegetation  with  the 
varied  colours  of  the  mountains  and  the  remains  of  former  settlements 
produces  a  picture  full  of  magic  beauty.  Continuing  north-eastward,  we 
rode  up  the  Bio  Uyuni  to  Ida,  where  we  devoted  a  day  to  the  beauti- 
fully preserved  Denovian  fossils,  amongst  which  tho  incomparable 
oanularias  are  specially  worthy  of  notice.  The  geography  dealing  with 
the  origin  and  sources  of  the  upper  waters  of  tho  Pilcomayo  is  not  of 
much  value,  and  most  of  the  maps  of  that  part  are  drawn  solely  by 
imagination. 

From  Ida  we  ])roceeded  to  Sucre,  passing  the  large  Indian  town 
Tarabuco  (30  miles  from  Ida)  and  the  smaller  market  town  of 
Yamparaiz,  between  which  the  road  traverses   for  a  whole  day  ther 
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waterslied  between  the  Amazon  and  the  La  Plata,  Sucre,  a  town  now 
pnctioally  dead, retains  nerertheleBS  some  traoes  of  its  former  aplendonrae 
the  seat  of  government.  lU  vehionlar  oommnnioation  with  Coohabamba 
has  oeased,  while  the  i>08t  road  is  partly  in  raioa  and  useleas  for  oarriageB 
at  the  present  day.  For  three  days  we  followed  this  route  as  far  as 
Finoa  Oonstanoia.  The  oountry  here  is  a  paradise  of  beauty  and  may 
best  bo  described  as  a  tropical  park  landsoape.  In  the  valleys  there 
reigns  eternal  spriog.  All  the  ooltiTated  plants  of  the  temperate  zone 
thrive,  in  addition  to  moh  tropical  kinds  as  ingar-oanee,  bananas,  and 
chirimoya,  while  swarms  of  green  oookatoes  fill  the  air  with  their 
The  Finoa  Caraparf,  in  partionlar,  in  the  valley  of  the  Bio 
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Grande,  would  be  a  paradise  but  for  fever.  Otir  enjoyment  of  these 
beauties  was  short-lived,  for  with  Aiquile  and  Mizque  we  entered  a 
higher  and  more  barren  region.  The  latter,  formerly  a  most  Nourishing 
plaoe,  has  been  almost  devastated  by  fever. 

To  our  chagrin  we  had  to  spend  a  day  at  the  latter  plaoe  because  o£ 
the  rain  which  had  set  in  exceptionally  early  that  season. 

Mizqne  is  separated  from  the  fertile  plains  of  Cliza  and  Coohabamba 
by  the  Ehuri  chain  of  mountains  running  east-south-east  An  attempt 
to  cut  a  good  mule-path  here  bad  been  abandoned,  and  our  ascent  of  the 
Quevincha  i)ass(12,350  feet)  was  made  on  a  wretched  and  very  slipperjr 
liath  at  the  end  of  which  we  had  to  camp  in  the  rain.  Continuing  next 
day  along  the  crest  west-north-west,  we  found  traces  of  former  extenuve 
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glaoiers.    A  bteep  descent  brought  us  to  Arani,  in  the  plain  of 
whose  waters  flow  towards  Coohabamba,  reaching  the  Bio  Grande  by 
a  very  cironitons  rente. 

On  Deoember  2  we  reached  Ooohabamba  (plain  of  wells).  This  town, 
situated  at  a  height  of  8530  feet  at  the  foot  of  the  imposing  Ck>rdillera 
of  Tnnari,  was  the  centre  from  which  we  made  onr  expeditions  the 
following  month. 

Our  next  natural  goal  was  the  mighty  mountain  wall  to  the  north 
of  Gochabamba,  whose  summit  is  the  double  peak  of  Cerro  Tunari. 
This  mountain,  as  well  as  the  whole  range,  was,  on  every  oooasion 
we  saw  it,  covered  with  snow,  but  reports  in  Ooohabamba,  always 
contradictory,  however,  deny  that  it  is  eternal. 

A  first  attempt  to  penetrate  the  range  was  unsuccessful.  We  had 
endeavoured  to  carry  a  tent  and  provisions  from  Iscalpata,  aboat 
20  miles  north-west  of  Ooohabamba,  to  as  high  a  point  as  posBible, 
but  the  loss  of  two  mules,  which  fell  with  the  baggage  down  a  steep 
slope  on  the  way  up,  frustrated  the  design.  Little  of  the  lost  property 
was  recovered,  and  a  further  obstacle  was  made  by  the  weather,  which 
had  become  more  than  dreadful. 

On  December  14  we  made  another  start,  choosing  for  onr  asoent 
this  time  the  wider  valley  of  Llave,  further  to  the  west.  At  a  height 
of  12,470  feet  this  valley  forks,  the  western  branch  leading  through 
a  pass  of  13,100  feet  to  Murachata,  the  eastern  through  one  of  13,788 
feet  to  Cocapata.    At  the  point  where  it  divides  we  camped. 

The  next  day,  after  climbing  through  a  steep  snow  gully,  Prof. 
Steinmann  and  I  reached  the  smoother  north  side  of  the  Cerro  Tunari, 
and  afterwards  the  ridge  between  the  two  peaks.  From  this  point  I 
climbed  the  twin  summits  (17,060  feet).  Their  height  was  fixed  by 
means  of  a  boiling-point  thermometer,  and  was  corroborated  by  the 
continuous  barometrical  readings  in  Ooohabamba. 

The  view  to  the  north  surprised  us.  The  maps  we  had  studied  had 
led  us  to  expect  a  gradual  descent  of  the  land  on  that  side,  instead  of 
which  there  arose  range  upon  range  of  mountains,  some  of  which  were 
at  least  1650  feet  higher  than  the  Cerro  Tunari  itself.  During  our 
whole  tour  in  the  region  of  the  Tunari  we  met  with  nothing  but  Palaso- 
zoic  rocks.  Glacial  phenomena  engaged  our  particular  attention.  As 
in  the  Alps,  so  here  there  are  three  great  phases  to  be  distinguished, 
a  fact  which  later  experience  has  since  everywhere  confirmed  in  South 
America,  wherever  we  went.  From  the  moraines  of  the  first  phase 
there  stretch  enormous  deposits  of  fluvio-glacial  origin,  and  these  form 
the  whole  base  of  the  Tunari  range  towards  the  south,  cleft  by  the 
deep  caiion-like  gorges  of  the  rivers  issuing  from  the  mountain 
vallejs. 

The  week  before  Christmas  Yon  Bistram  and  I  rode  through  the 
pass  Pnca  Pnca  (13,120  feet)  to  Colomi,  and    through   the  Abra  de 


UFLOUTION  IN  BOUVIA. 


fi07 


H&lftgA  (12,550  feet)  into  the  region  of  the  "Yungas,"  working  our 
way  over  roads  fathom-deep  in  mnd,  throngh  forestB  and  tropioal  raina 
as  far  as  the  Rio  Egpiritu  Santo  (3240  feet).  This  road  had  gained 
a  temporary  importanoe  hy  the  aotion  of  Brazil  in  olosing  the 
Amazon  ninte  to  the  export  of  Bolivian  gnm,  owing  to  the  Aore  dispute. 
ThroughoDt  onr  journey  from  Goohahamha  through  Saoaba  to  Colomi 
and  Inoaoorral,  we  met  with  nothing  bat  I^lieozoio  dsposita,  Silurian 
and  Devonian  elates  and  quartsite.  Beyond  Inoaoorral  the  forest 
vegetation  makes  all  geological  observation  impossible.  It  was  par- 
tionlarly  striking  to  note  how  far  down  on  the  eastern  slopes  of  these 
mountains  the  traoea  of  the  glaoial  epoch  extend,  polished  and  soarred 
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rook-faoes  everywhere  witnessing  to  the  aotion  of  ice.  It  is  evident, 
too,  that  the  mountains  on  this  aide  were  more  exposed  to  moisture 
during  the  Ice  ^e  than  the  so-called  "  puna." 

In  the  mean  time  St«inmann  had  made  an  excursion  westward 
to  Oapiuote,  a  locality  abundantly  rich  in  magnificent  Carboniferous 
fossils. 

On  December  29  we  left  Coohabamba  for  Oruro  by  the  ordinary 
much-used  and  well-known  mule  traok  which  leads  through  the  passes 
of  Tapaoatf  (13,020  feet),  Confital  (13,850  feet),  and  Inoaraoay  (13,900 
feet),  {>ast  the  localities  of  ParaotanI  and  Tapaoarf.  In  addition  to 
this  path  there  is  a  carriage-road  from  Coohabamba  to  Oraro,  open  for 
regular  traffic  during  the  dry  season,  which  leads  through  the  village 
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of  Capinote.  I  mention  these  well-known  ront^  because  they  haye 
been  wrongly  indicated  on  the  [recently  published  map  by  Qermann. 
We  stayed  but  a  short  time  in  Ornro,  starting  almost  immediately  for 
onr  expedition  through  the  mountains  of  Santa  Vera  Cruz  and  Quimsa 
Cruz  to  Araoa  and  La  Paz.  I  may  mention  that  in  the  immediate 
neighbourhood  of  Ororo  beautiful  specimens  of  old  lacustrine  terraces 
and  tuff  deposits  are  to  be  seen  (of.  Minchin).  We  believe  that  there 
is  some  corresponding  connection  between  these  indications  of  volu* 
minous  lakes  and  the  three  glacial  phases,  seeing  that  both  phenomena 
must  be  traced  back  to  a  wet  and  cold  climate. 

There  exists  great  uncertainty  as  to  the  geography  and  nomenclature 
of  the  mountainous  region  stretching  eastwards  from  the  pampa  between 
the  valley  of  the  Bio  La  Paz  and  the  eastward  bend  of  the  Cordillera 
Beal.  This  range  is  separated  from  the  pampa  almost  through  its 
entire  length  by  the  deep  valley  of  Luribay,  which  here  runs  from 
south  to  north.  Though  a  region  rich  in  minerals  and  frequented, 
especially  of  late,  by  *'mineros"  (prospectors),  exact  details  about 
it  are  nowhere  to  be  found.  Most  travellers  speak  of  a  mountain 
**  Quimsacruz,*'  but,  as  a  matter  of  fact,  there  is  a  range  of  mountains 
about  64  miles  in  length  divided  into  three  chief  groups  with  number* 
less  peaks. 

During  our  tour  in  this  region  we  localized  the  following  mountains, 
all  of  which  have  been  correctly  indicated  on  Oermann's  map.  The 
**  Nevados  of  Araca,"  the  direct  continuation  of  the  Illimani,  a  wild, 
mountainous  region  with  beautiful  peaks  and  numerous  glaciers,  nearly 
all  of  which  look  to  the  south;  joining  this  on  the  south  are  the 
"  Nevados  de  Quimsacruz  "  (more  correctly  Quimpsa,  **  Three  ").  The 
relatively  deep  gorge  of  the  Abra  de  Tres  Cruzez  (15,160  feet)  separates 
this  group  from  the  southern  corner  pillar  of  the  whole  range,  the 
shining  summit  of  Santa  Veracruz  (wrongly  Yelacruz).  The  eastern 
drainage  of  these  three  chains  has  so  far  been  wrongly  indicated  on 
every  map.  On  the  west  the  Araca  range  drains  into  the  Hio  Araca, 
which  itself  joins  the  Kio  La  Paz  before  the  latter  breaks  through  the 
range.  Ultimately  the  Bio  La  Paz  receives  also  the  western  drainage 
of  the  Quimsacruz  and  the  Santa  Veracruz,  which  empty  their  waters 
into  its  tributary,  the  Luribay. 

From  Oruro  we  proceeded  to  CaracoUo,  and,  turning  east,  passed  the 
Cordillera  at  its  eastward  bend,  where  it  becomes  lower.  After  a  four 
days*  journey  through  the  villages  Colquiri  and  Ichoca,  on  the  eastern 
side  of  the  Veracruz  range,  we  found  ourselves  at  Quime.  From  here 
a  relatively  good  road  led  over  the  Abra  de  Tres  Cruzes  (15,160  feet) 
to  Yaco,  whence  we  turped  northward  between  the  Quimsacruz  range 
and  the  valley  of  the  Eio  Luribay,  crossing  several  passes.  After  that, 
turning  somewhat  east,  we  passed  the  watershed  of  the  Abra  de  Cairoma 
(13,225  feet),  and  reached  the  upper  valley  of  the  Araca. 
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On  the  eastern  side  of  these  monntains  (InqnisiTe,  lohooa,  Qnime) 
▼egetation  and  landscape  have  the  oharaoter  of  the  "  Yaagas,"  while 
the  western  side  is  puna-like  in  appearanoe,  arid  and  sterile.  The 
mountaios  themselves  are  high  alpine  and  of  a  oharming  beanty. 
Their  stmctore  seems  similar  to  that  of  the  Ulimani,  a,  granite  nucleus 
Bnrrounded  by  Piilteozoio  deposits,  whereon  lie  ooncordantly  Cretaceous 
sandstones.  As  regards  the  height  of  the  summits,  I  can  only  speak 
with  certainty  of  those  of  the  Araoa  range.  Near  the  mine  Vilooo 
(13,290  feet),  I  climbed  a  rooky  point  from  which  was  visible  an 
overwhelming  view  of  Illimani's  rook  wall  rising  sheer  eut  of  the 
depths  of  the  La  Faz  valley.     I  fixed  the  height  of  my  peak  at  17,720 
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feet,  and  OHtimate  the  neighbonring  snow-Dlad  summits  at  close  on 
16,G90  feet. 

On  January  4  we  descended  into  the  valley  of  the  I{io  La  Paz, 
whence  wo  climbed  the  Finoa  Cotana ;  but  I  shall  not  venture  to 
describe  either  it  or  the  rood  to  C'ohoni  and  La  I'az,  as  I  cannot  hope 
to  equal  Sir  Martin  Conway's  beautiful  doBcription  of  this  Bolivian 
high-level  road.  Moreover,  our  later  experiences,  our  journey  to  I'eru, 
our  ride  through  the  desert  from  Taona  to  Coro-C'oro,  and  my  ascent  of 
Cerro  Tacora  (1!>,!)00  feet)  form  another  story. 


I  append  a  rSatim^  of  the  i 
expeditiuii. 


intiSo  results  of  our  (Dr.  tJteinmann's) 
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The  map  has  been  improved  in  the  topography  of  the  following 
diBtriots.  The  northern  end  of  the  Cordillera  de  Yiotoria;  the  Pampa 
de  Taosara  between  Yavi  and  Tarija;  the  Cordillera  de  Liqni;  the 
mountains  in  the  east  of  Potosi,  called  the  Cordillera  de  Potofli,  and 
divided  into  the  groups  of  Andaoaba  and  Cari-Cari ;  the  head  of  the 
Piloomayo  between  Mataoa  and  Icla;  the  range  of  the  Cerro  Tunari 
norih-west  of  Cochabamba ;  the  ranges  of  Santa  Yeraomz,  Qnimzaomz, 
and  Araca,  whioh  form  the  continuation  to  the  south  of  the  Illimani 
group. 

The  height  of  about  two  hundred  and  thirty  points  has  been  deter- 
mined by  means  of  five  aneroid  barometers,  whioh  were  regularly  checked 
by  boiling-point  thermometers.  The  latitude  of  a  great  number  of 
places  in  southern  Bolivia  was  fixed,  as  also  the  longitude  of  Tarija  and 
Potosi,  the  latter  by  telegraphic  time-signals  from  the  observatory  of 
Cordoba. 

As  to  the  geology,  I  must  confine  myself  to  a  very  rough  sketch  of 
the  general  results. 

The  sediments  found  in  South  and  East  Bolivia  are  Cambrium, 
Lower  Silarian,  some  traces  of  Devonian  and  carbon,  and  as  the  most 
recent  marine  deposit  the  deep  layers  of  red  Cretaceous  sandstone, 
which  under  ordinary  circumstances  is  only  preserved  in  troughs  and 
folds. 

This  entire  system  of  sediments  lies  concordantly,  with  the  except  ion 
of  some  places  where  differential  movements  caused  by  the  folding 
process  have  disturbed  the  original  concordance.  The  tectonic  occur- 
rences are  very  plain  and  simple.  On  the  whole,  we  observe  a  folding 
structure  on  broad  lines  and  of  great  dimensions.  Nowhere  do  we  meet 
with  the  complicated  conditions  reigning  in  the  Alps.  We  were 
specially  interested  in  the  witnesses  of  former  glaciation,  and  wo  have 
been  able  to  establish  three  phases  which  correspond  exactly  to  those  of 
the  Alps  and  North  Europe.  The  necessary  proofs  were  furnished  by 
moraines  in  a  state  of  more  than  excellent  preservation.  The  more  one 
approaches  the  equator  the  higher  the  snow-line,  the  greater,  also,  the 
elevation  of  ancient  glaciation.  We  found  it  at  9515  feet  in  the 
Tunari,  the  Quimzacruz,  and  the  Araca  mountains.  It  is  worthy  of 
notice  that  the  eastern  sides  of  the  mountains  have  always  been 
exposed  to  greater  moisture,  and  that  therefore  they  show  the  remains 
of  former  glaciation  at  a  lower  level  than  on  the  western  slopes.  On 
the  other  hand,  we  observe  that  even  the  most  southerly  of  the  isolated 
volcanoes  have  borne  ice-oaps ;  thus  the  Cerro  Tacora,  which  has  a  belt 
of  enormous  moraines  as  far  down  as  13,780  feet. 

The  lower  level  of  the  glaciation  descends  as  we  proceed  further 
south,  and  thus  keeps  more  or  less  parallel  to  the  snow-line  of  to-day. 
Near  Cochabamba  it  lies  between  9190  and  9515  feet. 

A  former  glaciation  of  Brazil  is,  of  course,  out  of  the  question.   Such 
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speoulatioDs  as  have  appeared  on  the  snbjeot  were  due  to  a  misiaterpre- 
tation  of  oertain  phenomena. 


Before  the  paper,  the  Chaibmam  (GoloDel  O.  E.  Chubob)  said :  Our  paper  this 
ereoing  is  on  a  very  interesting  section  of  South  America,  through  the  northern 
part  of  the  Argentine  Republic,  and  skirting  the  foot  of  the  hills  of  the  Andes  and 
various  points  in  B9livia.    I  will  now  call  on  Dr.  Hoek  to  read  his  paper. 

After  the  paper,  the  Chaibman  said :  We  have  the  pleasure  of  having  with  us 
this  evening  Colonel  Snares,  charge  d'affaire»  of  Bolivia.  Perhaps  he  will  favour 
us  with  a  few  remarks. 

Colonel  SuABEZ :  I  have  listened  with  great  pleasure  to  the  very  interesting 
lecture  about  Dr.  Hoek's  travels  in  Bolivia.  I  am  very  pleased  indeed  that  some 
interest  is  being  taken  now  in  South  America.  It  is  not  very  long  ago  that  I  was 
invited  to  a  country  house  in  England,  and  when  I  arrived  there  I  only  found 
the  ladies  of  the  house-party.  They  were  all  staring  at  me,  and  I  could  not  make 
out  what  was  the  reason.  Bat  soon  I  discovered  it.  One  of  the  ladies  of  the 
house-party  brought  me  her  album,  and  asked  me  to  write  my  name  down  and  the 
country  from  which  I  came.  I  did  so,  and  after  having  written  ''  Bolivia,"  she 
asked,  « Something  else?''  I  said,  '*What?"  "Something  else?**  I  said, 
"  South  America ?  **  ''  Tes,**  she  said,  ''that  is  what  we  want."  And  then  the 
lady  of  the  house  told  me  they  had  been  discussing  at  length  where  Bolivia  was ; 
some  said  it  was  in  South  Africa,  and  some  in  Bohemia.  When  she  told  me  this,  1 
found  out  they  expected  to  see  me  dressed  in  feathers.  That  is  why  I  am  so  very 
thankful  to  Dr.  Hoek,  Colonel  Churoh,  and  Sir  Martin  Conway,  who  have  travelled 
there  and  given  you  some  idea  of  Bolivia.  You  will  see  we  are  not  quite  in 
the  state  in  which  thiogs  were  originally  fouod.  I  hope  at  no  distant  date  tie 
country  will  be  opeaed  up  with  railways,  and  I  dire  say  Messrs.  Thomas  Cook  & 
Son  will  be  selling  you  tickets  and  taking  you  over  to  make  a  few  excursions 
up  the  mountains.  I  may  tell  you  we  have  all  sorts  of  climates  there ;  you  can 
chooee  your  own.  We  have  not  such  a  pretty  climate  as  you  have  in  England, 
where  in  a  few  hours  you  have  five  or  six  changes ;  but,  all  the  same,  I  think  we 
could  offer  you  some  very  nice  climates  indeed.  I  heard  Dr.  Hoek'd  remark  that 
the  principal  industry  is  mining.  It  is  so ;  but  I  may  tell  you  that  we  also  have 
indiarubber.  The  indiarubber  that  comes  from  Bolivia  they  call  Para  rubber, 
because  it  passes  through  the  port  of  Para ;  the  best  comes  from  Bolivia,  and  is 
then  shipped  to  Europe.  We  also  have  great  opening  for  agriculture,  as  to  which 
Colonel  Church  will  be  able  to  inform  you,  for  he  was  in  Bolivia  some  years 
ago,  and  he  took  great  interest  in  that  country,  and  I  hope  he  will  still  do  so.  In 
conclusion,  I  have  only  to  thank  Dr.  Hoek  for  his  lecture  on  Bolivia. 

The  CuAiKKAir:  I  also  see  our  well-known  friend,  Ssfior  Aramayo,  late  Minister 
of  Bolivia. 

Sefior  AuAMATo :  I  thank  you  for  calling  upon  me  to  say  a  few  words  on  this 
occasion,  but  I  have  nothing  to  add  to  the  feelings  already  expressed  by  Colonel 
Suarez  on  behalf  of  Bolivia.  I  have  only  to  say  that  I  thank  Dr.  Hoek  for  his  very 
interesting  lecture  to-night,  which  has  instructed  me  on  many  points  respecting 
the  geology  and  geography  of  my  own  country ;  and  I  am  sure  it  is  very  satis- 
factory to  see  that  the  exploration  conducted  by  my  old  friend  Dr.  Steinmann  has 
been  so  successful  in  Bolivia,  and  has  given  an  opportunity  to  this  Society  to  hear 
a  good  deal  of  the  interesting  resources  of  the  country. 

The  Chairman  :  With  your  permission,  I  will  occupy  a  few  minutes  of  your 
time.  I  have  read  Dr.  Hoek's  paper  carefully,  and  he  is  to  be  complimented 
on  the  information  of  varied  character  it  contains.    Once  we  get  the  accurate 
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map  of  his  travels,  it  will  be  a  great  advantage  to  the  geography  of  the  region 
of  which  he  has  treated.     But  his  paper  once  more  opens  the  old  questloD 
of  the  glaciation  of  South  America — an  ice  age,  of  which  he  says  there  were 
in  the  Andes  three  marked  epochs.    We  know  that,  so  far  as  North  Amerioa 
is  concerned,  the  ice-cap  extended  south  to  about  35°  N.  lat.    This  paper  brings 
forward  prominently  an  ice  age  on  the  southern  half  of  the  continent,  where  glacia- 
tion extended  north  at  least  as  far  as  17"  8.  lat.,  at  a  point  in  the  valley  of  the 
Amazon  at  about  5000  feet  above  sea-level,  north  of  Gochabamba.    Here  Dr.  Hoek 
found  numerous  evidences  of  glacial  action.    The  theory  of  Agassiz  as  to  the  glacia- 
tion of  the  Amazon  valley  and  of  all  Brazil  has  been,  to  the  satisfaction  of  most  people, 
completely  demolished  by  the  studies  of  the  geological  section  of  the  Brazilian 
Government,  and  especially  by  the  eminent  geologist,  Dr.  John  Branner.    He  has 
gone  very  thoroughly  into  this  ice  question,  and  finds  that  the  crystalline  rocks  of 
Brazil,  from  Bio  de  Janeiro  to  the  Amazon,  are  subject  to  a  softening  process.     In 
the  case  of  gneiss,  granite,  and  diorite,  the  decomposition  sometimes  reaches  a  depth 
of  more  than  300  feet,  and  hard  felspathic-porphyry  is  decomposed  from  12  to  15 
feet  deep.    Some  of  the  Miocene  rocks  are  decomposed  to  a  depth  of  370  feet,  and 
in  the  carbonaceous  formation  as  deep  as  400  feet.    This  process  splits  off  immense 
masses  from  the  slopes  of  the  mountains,  and  these  are  broken  into  fragments, 
large  and  small,  which  exfoliate  on  their  edges  and  form  boulders,  that  are  piled 
up  in  such  profusion  that  well  may  they  be  taken  for  moraines.    This  was  true  of 
a  mass  of  dioritic  boulders  that  Agassiz  found  400  or  500  miles  up  the  Amazon,  on 
the  north  side,  aod  which  he  took  as  morainic  formation,  but  which  was  afterwards 
dit'covered  to  be  composed  of  boulders  of  decompositioa.    Similar  deposits  may  be 
found  all  along  the  coast  of  Brazil  inland,  and  have  all  been  proven  to  be  of  the 
same  nature.    Such  softening  of  the  rocks  in  the  South  American  tropics  goes  on  at 
a  much  greater  pace  than  it  does  in  the  temperate  zone.     For  instance,  the  amount 
of  nitric  acid  and  carbonic  acid  in  the  atmosphere,  and  especially  the  former,  is  very 
great,  and  is  said  to  be  formed  from  the  electric  discharges  of  the  atmosphere,  and  this 
helps  the  decomposition  process.    Again,  sometbiog  which  eeems  to  have  deceived 
a  great  many  geologists,  and  made  them  think  they  were  looking  upon  traces 
of  glacial  action,  is  the  ''  fluting,'*  examples  of  which  are  numerous  in  the  Brazilian 
rocks.    A  drop  of  water  trickles  down,  and  ultimately  a  little  stream  forms  a 
groove,  imtil  finally  in  the  course  of  ages  it  grows  deeper  and  deeper — anywhere 
from  6  inches  to  many  feet.     If  my  statements  be  correct,  one  has  to  accept  the 
glacial  theory  with  reference  to  Brazil  and  any  part  of  the  Amazon  valley  with 
reserve ;  but  1  have  no  doubt  that  the  eminent  gentlemen  who  have  made  these 
geological  examinations  now  under  discussion  thoroughly  understand  that  their 
views  are  in  conflict  with  the  geologists  who  have  eo  exhaustively  studied  the 
problem  of  South  American  glaciation  in  Brazil.    Dr.  Hoek  has  bein  examining 
the  slopes  of  the  Andes — what  shall  I  say  ?  from  22**  S.  lat  up  to  17°,  where 
he  found  glacial  action  at  a  very  low  elevatioo,  at  the  Amazon  base  of  the 
Tunari  range.    This  point  is  3G0  geographical  miles  nearer  the  equator  than  Riode 
Janeiro,  in  the  vicinity  of  which  the  mountaios  rise  to  the  elevation  of  10,040  feet, 
mountains  of  such  friable  material  that,  had  they  ever  buen  glaciated,  they  would 
have  melted  like  sugar.    It  seeois  doubtful  if  any  isothermal  lines  could  ever  have 
compensated  for  this  difference  of  latitude  and  great  elevation.     But  the  glaciation 
of  Brazil  having  been  disproved,  query,  do  we  not  require  still  further  knowledge 
regarding  these  supposed  glacial  evidences  reported  from  Bolivia  before  we  can 
thoroughly  accept  the  views  set  forth  in  Dr.  Hoek^s  paper  ?    May  not  his  moraines 
also  be  boulders  of  decomposition  ?    1  do  not  assert  that  they  are ;  but  the  question 
is  interesting,  and  so  able  and  devoted  a  scientist  as  Dr.  Hoek  will,  I  feel  oertaiO| 
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make  it  more  eo  in  the  future.  I  have  simply  thrown  cmt  a  few  ideas ;  but  I  may 
say  to  Dr.  Hoek  I  am  not  a  professional  geologist,  only  an  amateur;  but  the  two 
sides  of  the  continent  seem  to  be  so  in  contradiction  that  we  hope  we  shall  have 
more  information  from  Dr.  Hoek  himself.  I  was  going  to  ask  him  to  give  it  to  us 
now,  bnt,  as  he  seems  to  be  a  little  shy  of  his  good  English,  we  must  hope  that  he 
will  favonr  us  in  some  other  form  later  on.  In  any  event,  I  think  I  express  your 
sentiments  in  thanking  Dr.  Hoek  most  hearUly  for  his  paper,  and  also  the  very 
excellent  mouthpiece  he  has  brought  with  him,  who,  I  may  say,  has  adorned 
sciecce  with  the  eloquence  of  poetry. 


A  TRIP  INTO  THE  CHILI  PROVINCE,  NORTH  CHINA.* 

By  the  Rev.  JOHN  HXDIjEY. 

It  had  long  been  my  desire  to  take  a  trip  through  the  Great  Wall 
of  China,  and  see  for  myself  at  least  a  part  of  that  large  tract  of  country 
known  as  the  Chili  Province.  My  travelling  companion  was  Mr.  B.  J. 
Gonld,  sub-agent  of  the  British  and  Foieign  Bible  Society  in  Tientsin, 
and  the  primary  object  of  our  journey  was  the  dissemination  of  Scrip- 
tures. We  started  off  from  this  ancient  city  of  Tung-Phing  fh  (Eternal 
Peace),  whose  history  can  be  traced  back  for  3000  years,  on  October  19, 
1904. 

Not  only  did  we  travel  without  escort,  but  without  firearms  of  any 
description  whatever,  and  when  it  is  remembered  that  the  district 
is  proverbial  for  lawlessness,  it  says  something  for  the  local  govemment 
that  we  were  not  once  placed  in  any  position  where  firearms  wonld 
have  been  of  value.    The  friendliness  of  the  people  was  most  marked. 

On  October  22  we  passed  through  the  wall  at  Lting-ko  (Cold  pass). 
Lung-ko  is  the  only  pass  for  some  miles  round  possible  for  vehicular 
traffic.  Several  other  passes,  as  Liu-chia-ko  and  Tao-lin-ko,  are  in  the 
vicinity,  but  boulders  lie  so  thick  that  it  is  impossible  for  carts  or 
barrows  to  get  through.  Animals  and  foot-passengers,  however,  use 
these  passes  regularly,  and  so  reach  their  destinatious  quicker  than 
would  be  possible  were  they  confined  to  only  one  exit.  At  all  these 
places  custom  houses  are  found,  and  taxes  levied  on  goods  passing 
to  and  fro.  Books  alone  are  exempt  from  duty,  so  we  got  through 
without  any  delay  on  that  score.  The  pass  at  LtiDg-ko,  through 
which  the  Sha  Ho  (Sand  river)  flows,  no  longer  boasts  the  tower  that 
once  spanned  the  river,  its  place  being  taken  by  a  sort  of  barrier  made 
of  inverted  poles  across  the  stream.  The  tower  was  destroyed  by  floods 
in  the  year  1850,  and  of  course  there  has  never  been  any  attempt 
made  to  replace  it.  A  very  fine  spec;imen  of  the  ancient  towers  still 
stands  at  Liu-chia-ko,  some  10  miles  east  of  L&ng-ko,  of  which  a  print 
was  recently  sent  to  the  K.G.S. 

*  Map,  p.  588. 
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Througli  the  pass  the  road  runs  alongside  the  stream  and  nnder  the 
shadow  of  the  towering  hills  on  whioh  the  Great  Wall  is  hnilt.  The 
charaoter  of  the  soeAery  changes  immediately,  for  whereas  inside 
the  pass  the  hills  are  for  the  most  part  barren,  we  were  surprised  to 
find  the  north  side  thickly  stndded  with  trees,  not  only  making  the 
landscape  mnoh  more  beautifal,  hat  affording  to  the  peoiple  a  plentiful 
supply  of  fuel  for  the  cold  winter  months.  This  continued  until  we 
had  got  some  distance  beyond  Chaw-chahg-ko,  a  distance  of  about*  50 
English  miles,  and,  in  response  to  our  inquiries,  we  were  everywhere 
told  that  within  that  radius  fuel  was  the  cheapest  of  the  daily 
necessities.  In  the  former  part  of  this  distance^  firs  and  willows  are 
most  common ;  later,  in  addition  to  these,  we  came  upon  very  fine 
poplars,  while  when  we  reached  Ghaw-chang-ko  we  found  all  the 
hiUs  clad  with  a  species  of  small  oak  tree,  the  branohes  and  leayes 
of  which  make  most  excellent  fuel.  Indeed,  the  range  of  hills  thexe 
takes  its  name  from  these  trees.  Paw-law  Shan  (Oak-tree  hills),  though, 
strange  to  say,  the  natives  denied  all  knowledge  of  that  name  as  applied 
to  the  hills.  We  also  found  that  near  the  wall  brown  rice  was  grown, 
this  being  due  to  the  presence  of  the  Sha  Ho,  and  men  were  even  ih«n 
btisily  engaged  in  banking  up  the  river  and  diverting  its  course  into 
their  paddy-plots  (they  are  too  small  to  be  called  fields).  That,  they 
appreciate  home  produce  is  evident  from  the  answer  we  received  as  to 
its  quality,  '*  better  than  the  white  rice  which  comes  from  the  south." 
The  whole  df  this  district  suffered  severely  at  the  hands  of  the  Hung- 
Hu-Tzus,  often  spelled  Chung-Chu-Tzus  (Red-beards)  two  years  ago, 
the.pepple  everywhere  fleeing  to  the  mountains  for  refuge,  leaving 
bel^ind  only  a  few  elders  to  negotiate  the  ransom. 

The  road,  lying  in  a  fertile  valley  that  varied  in  width  from  400  to 
1000  yarda,  was  very  good  going  till  we  reached  the  Manchu  village  of 
TuTshih-munn  (Earth-stone  door).  Here  we  came  upon  the  first  of' the 
many  "  ling  "  (mountain  range)  we  were  hencefcnrward  to  pass  through. 
Two  narrow  deGles,  not  more  than  8  feet  wide,  led  us  from  Tu-shih- 
muun  to  Ta-shjh-munn  (Big  stone  door),  and  introduced  us  to  a  landscape 
still  more  beautiful  than  any  we  had  hitherto  seen.  After  this  we  were 
never  very  far  away  from  high  ranges  and  narrow  passes,  but  the 
scenery  was  so  varied  and  so  full  of  interest  that  we  almost  forgot  the 
weariness  of  ))ody  to  which  we  had  to  submit  The  approach  to  Chaw- 
chang-ko  was  one  of  the  most  fatiguing  of  all,  and  while  we  thought 
we  had  reached  Chaw-chang-ko,  we  found  wo  had  only  got  to  Chaw- 
chang-ko-munn,  t.6.  **  the  door  of  the  valley."  The  inn  we  looked  for 
was  2  miles  further  on.  The  light  failed  us  before  we  reached  the  inn. 
Gold  is  found  in  the  stream  that  flows  through  the  valley  here,  but 
only  in  small  quantities.  The  natives  of  this  valley  seemed  a  poorer 
and  more  wretched  set  of  people  than  any  we  met  on  our  journey. 
We  started  at  7  o'clock  next  morning,  and  at  once  found  ourselves 
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olimbin^  wbat  Meraed  to  m«  >  aoit  of  Bjfiini  atairoMe.  Bound  and 
Tonnd  wo  went,  oltmbing  higher  eaoh  step.  At  ime  poiiit  we  with 
on^  poniM  were  immediately  orer  the  hieada  of  the  carts  travelliD^ 
more  slofrly  behind.  The  deacent  on  the  other  side,  though  sot  of 
the  oironlar  type,  was  almost  eqnally  difficult.  '  Tho  "  ling  "  &  exaotljr 
a  mile  long,  and  some  idea  of  the  hwght  of  the  hills  may  be  gathered 
from  the  fact  that,  althongh  the  ann  had  risen  before  we  left  the 
inn,  we  bad  travelled  jnst  an  hour  Iwfore  it  tonohed  na,  and  then  only 
tbroiigb  a  gap  in  the  range.  But  what  we  had  there  was  aa'  nothing 
to  what  we  met  ut  P«-hwaw-ohih-Ung,  somis  5  miles  farther  on.    We 


qnietly  ascended  the  narrow  path,  lint  found  it  did  hot  get  easier  aa 
we  monnteil.  The  "ling"  is  more  "spiral"  and  more  diffioult  by  fair 
than  that  of  onr  morning  experienoe,  and  tfaongh  we.'nDfortiiDatel/, 
had  no  iBBtrnQienta  with  us  hy  which  we  could  measure  the  allitnSe, 
we  had  climbed  considerably  more  than  1000  feet — my  frieuid  thought 
at  least  2000  feet— when  we  reached  the  tt^.  There  we  \fBr6  abun- 
dantly rewarded  for  our  climb;  Issuing  out  of  the  barrow  defile  at 
the  summit,  a  soene  of  surpassing  grandeur  was  presented  to  on^ 
view.  It  even  moved  the  sonls  of  our  Chinese  companions  to  speboh, 
so  it  must  have  been  unusual.  Before  iis,  glistening  in  th^  bright 
morning  siinshine,  were  rank  upon  rank'  of  towering  miouutBiDB, 
the  sandy  fiice  of  those  in   the   (breground  showing  up  splendidly 
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against  the  dark  purple  behind.  Absolntely  nothing  but  hills  and 
trees  were  to  be  seen.  Not  a  hnt  of  any  desoription,  not  a  single  person 
or  animal  ooold  be  discerned.  We  seemed  to  have  olimbed  to  the  roof! 
The  hills  here  are  known  as  Lama  Shan  (Lama  moontains),  and  a 
garmlons  gnest  at  the  inn  where  we  stayed  in  the  evening  assnied 
ns  that  on  the  summit  of  the  highest  peak  stood  a  temple  oalled  Wang 
Hai  Miao  (Look-at-the-sea  temple),  from  which  the  sea  in  the  vicinity  of 
Shan  Hai  Euan  ooold  be  easily  made  out.  This  meant  at  lesst  a  view 
of  60  miles,  and  the  tale  was  somewhat  discounted  by  his  later  state- 
ment that  this  mountain  was  at  least  40  li  (13  miles)  high. 

Finding,  after  all  our  climbing,  that  we  could  not  reach  the  town 
of  Tang-tao  Ho  before  late  in  the  afternoon,  we  pushed  on  in  a 
northerly  direction  towards  Tao-urr-tung.  About  10  miles  south  of 
the  town  we  came  upon  the  Ching  Lung  (Bright  Dragon)  river,  which 
flows  into  the  Lan  river  at  my  own  city  of  Yung-phing  fu.  We  had 
our  share  of  that  river  then,  for  we  forded  it  no  fewer  than  nine 
times  that  afternoon,  and  next  morning  a  branch  of  it  had  to  be  crossed 
seven  times,  as  it  flows  from  the  hills  east  of  the  main  stream.  We 
passed  within  2  miles  of  a  gold-mine,  worked  by  the  China  Engineering 
and  Mining  Co.,  Ltd.,  but  which  in  recent  years  has  not  yielded  much. 
At  Hu-to-shih  (Tiger  Head  rock),  so  named  from  a  rock  which  is  an 
almost  perfect  specimen  of  a  tiger's  head,  prospecting  for  gold  has  been 
carried  on  at  various  times,  but  so  far  without  success. 

At  Tao-urr-tung  we  came  for  Ihe  first  time  into  contact  with 
Mongolians,  stayiog  for  the  night  at  a  Mongol  inn.  We  were  destined 
to  see  a  great  deal  of  these  primitive  people  on  our  trip,  and  I  may  as 
well  say  at  once  that  we  were  both  most  favourably  impressed  with 
them.  My  travelling  companion,  whoee  work  in  China  had  up  to  this 
year  been  in  the  vicinity  of  the  Yang  Tse  river,  was  very  much  sur- 
prised, and,  I  think,  not  a  little  disappointed,  to  find  that  the  men 
dressed  exactly  like  the  Chinese,  wearing  the  queue  and  the  blue  gown, 
though  the  women  differed  from  the  Chinese  in  having  large  feet,  a 
distinctive  head-dress,  and  a  very  long  upper  garment  coming  right 
down  to  the  heels.  He  had  looked  for  conspicuous  differences,  forget- 
ting for  the  moment  that  the  Mongolians  are  divided  into  nomadic  and 
setUers,  the  former  living  a  roving  life  on  the  wind-swept  plains  of  the 
north,  while  the  latter  inhabit  the  district  in  a  part  of  which  we  were 
travelling.  As  a  matter  of  fact,  inner  Mongolia  was  formerly  inhabited 
by  Mongolians  only.  But  generations  ago,  the  Manchu  rulers,  by  a 
system  which  they  euphoniously  describe  as  '*  chieh  ti  >ang  min" 
(**  borrow  the  land  to  support  the  (Chinese)  people  "),  settled  Chinese 
families  amongst  them ;  and  now,  in  the  pathetic  language  of  an  old 
Mongol  woman  with  whom  we  talked  one  day,  **  the  Mongols  are  leas 
than  half  of  the  population."  The  villages,  however,  in  their  names, 
still  retain  memories  of  their  former  estate,  many  of  them  being  known 
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ag  this  "ying-tzn,"  tb»t  "chkng-tza,"  aod  bo  on.  When  U  U  re- 
memberod  that  a  "ying"  is  a  csmp  or  a  barraok,  and  a  "ohsng"  la 
a  teat  or  an  awning,  we  have  in  the  nomendatnre  a  leoord  of  a  past 
that  in  many  reapeote  is  obaonre.  The  Mongols  we  met  Btrnok  as  hb 
being  a  miioh  quieter  and  more  friendly  people  than  tbe  average 
Chlneae.  They  were  very  free  in  oonversation,  even  tbe  women  seeoL- 
ing  to  be  pleased  at  any  opportnnity  of  spcatting  to  na;  bo  different 
from  the  Chinese  woman,  who,  when  she  doea  not  msb  away  at  sight 
of  a  slranger,  will  bang  her  head  in  apparent  modest}'.  Amongst 
themselves  tbey  speak  in  their  own  language,  oondesoending  to  Chinese 
only  when  compelled.     (Our  ^longot  landlord  at  Tao-nrr-tnng  told  na 
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that  much  of  the  language  commonly  spolcen  among  the  nomads  was 
nnintelligible  even  to  them,  the  seilleie.)  They  all  speak  Chinese  with 
a  soft  liqnid  accent  that  reminds  one  of  Hindaatani,  and  invariably 
drop  their  voices  with  gentle  cadence  at  the  end  of  a  sentence.  Tbe 
harsh  strident  tones  in  which  the  average  Chinamen  will  salute  yon 
are  never  heard  from  the  Mongo)&  There  is  no  intennarrying  between 
the  two  races.  They  dwell  together,  but  are  still  apart.  A  man  pur- 
chaaea  his  wife,  paying  over  to  her  father  moner,  pigs,  and  clothing. 
Without  these  three,  he  must  remain  a  bachelor.  Polygamy,  of  oonrae, 
ia  allowed ;  onr  young  friend  almost  indignantly  asking  me,  "  Why 
should  not  a  man  have  more  than  one  wife,  if  he  oftn  a1K>rd  to  buy 
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more  2  "  To  their  religion  the  Mcmgols  are  fanatioally  wedded ;  their 
temples  are  everywhere  in  meet  excellent  repair,  and  many  of  them 
r^ly  beautifnl;  lamas  with  shaven  head  and  yellow  robe  abpund 
wherever  you  go,  until  at  Chung-ta  fa  (Jehol),  in  the  vicinity  of  the 
temples,  there  seemed  to  be  more  lamas  than  laymen.  But  that^  nn- 
fortuDately,  does  not  mean  an  overplus  of  righteousness,  for  some  of 
the  lamas  are  openly  immoral,  given  up  to  opium  and  gambling.  One 
of  the  most  lovely  temples  I  have  ever  seen,  though  it  was  not  very 
large,  that  at  Fai-niu-tsuu,  was  in  charge  of  an  old  lama  who  had  a^ 
Chinese  woman  living  in  the  temple  with  him ;  and  we  were  credibly 
informed  that  Ijing  and  pilfering  are  regarded  as  but  trifling  matters 
l)y  the  majority  of  the  people.  Still,  we  liked  them;  their  gentle 
manners  and  obvious  friendliness  being  a  great  contrast  to  the  o))trusive 
curiosity  and  bold  impertinence  of  their  Chinese  neighbours. 

From  the  pass  at  Pa-hwaw-chih-liDg,  which  led  us  through  a  valley 
about  7  miles  long,  right  up  to  Hu-to-shih,  where  for  the  fifth  time 
we  forded  the  Ching-lung  river,  the  country  was  very  bare  and  desolate. 
Trees  were  scarce,  the  hills  were  browu  and  barren,  and  there  was  but 
little  land  capable  of  cultivation,  the  road,  like  the  curate's  egg^  being 
good  in  parts  only.  Here  and  there  on  the  hillsides  were  patches  of 
reolainied  land,  some  of  them  at  such  a  height  and  angle  that  one  could 
only  wonder  how  animals  or  plough  could  stand  there,  mnbh  less  work. 
But  the  Chinese  agriculturist  is  nothing  if  not  persistent  and  adaptive, 
and  BO  many  spots,  that  in  another  land  and  with  another  people  wonld 
be  left  to  stones  and. stubble,  are  diligently  worked  by  these  patient 
sons  of  toil.  Sleeping  one  night  at  Tao-urr-tung,  we  next  morning 
retraced  our  steps  for  4  miles,  and  turned  east  through  a  wide  valley 
that  takes  its  name  from  FiEiw-ye-tting,  a  small  market  town  some 
miles  along.  Here  we  came  again  on  fertile  soil,  and  after  the  desola- 
tion of  the  previous  day,  it  was  delightful  to  behold  long  atretches 
of  splendid  soil  under  the  plough.  Late  in  the  season  though  it  wsbb, 
the  people  were  very  busy  in  the  fields,  and  in  many  places  we  saW 
one  set  of  men  digging  up  the  roots  of  the  kaoliang  (tall  Barbadoes 
millet),  which  they  use  as  fuel,  and  otherd  following  them  with  the 
plough,  turning  over  the  land  in  preparation  for  next  year..  Here 
no  wheat  is  grown,  but  in  such  a  year  as  this  has  been  they  get 
magnificent  crops  of  kaoliang,  short  millet,  and  black  beans*  That 
night  we  stopped  at  Eo-munn,  known  also  as  Hsiao-ta-tze-ko,  sleeping* 
in  a  long  room  where  soma  score  or  more  of  goatskins  were  drying, 
prior  to  being  sold  to  representatives  of  Tientsin  firms.  We  rose- by 
mistake  early  next  morning,  being  out  of  bed  by  1.30,  and  on  the 
road  by  2.50..  Early  as  we  were  (there  was  a  glorious  moon,  and.  a- 
sunrise  never  to  be  forgotten,  so  we  felt  quite  virtuous),  we  were  not 
the>  first  astir,  for  that  day  w^s-  marked  in  the  Chinese  calendar  a&  a' 
lucky  day,,  and  the  cbnntiy  seemed  alive  with  people  marrying  and 
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giving  in  mairiAge.  Onr  wanderings  that  daj  ended  at  TB-ohang-tzei 
a  large  and  basy  town,  where  we  came  into  tonoh  with  the  troops  of 
General  SU  Ya  Enn  (Ma  of  the  Pearl  monntain),  whioh  have  been 
stationed  all  round  Ihis  district  ainoe.  the  opening  of  the  Bnaso-Japanese 
war.  A  small  river,  too  shallow  for  navigation,  flows  past  the  town 
to  join  the  Ta-ling  Ho  at  Ein-ohan  Fn,  some  100  miles  east.  And 
when  one  thinks  of  the  amount  of  business  that  is  done  in  this  and 
other  towns  in  the  vicinity,  it  seems  a  pity  that  no  attempt  ia  made  to 
utilize  a  waterway  that  would  so  easily  oonneot  with  the  Peking-Nin- 
chwang  railway.  Tientsin  firms  have  their  representatives  here,  as  in  all 
the  large  towns  of  innor  Mongolia,  the  purchase  of  skins  being  their 
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principal  trade,  though  Manohester  cottons  and  American  oil  are  every- 
where to  l>e  seen.  Skins  are  purchased  from  the  people  at  the  marketf, 
one  feature  of  the  landsoipe  being  the  immense  flocks  of  sheep,  goats, 
and  oxen  that  the  people  keep.  The  skins,  when  dried  and  pocked,  are 
rarried  on  mules  aoroFS  the  mountains  through  LSng-ko  to  Hsu  Eo 
Chwang,  a  station  below  Tongsban,  on  the  Peking  line,  whence  they 
are  sent  on  to  Tientsin.  The  distance  thus  covered  by  the  mules  is  not 
leas  than  250  miles,  but  the  cost  of  transit  seems  remarkably  low.  One 
hundred  catties  (about  133  lbs.)  cost  about  I«.  Gd.,  and  as  a  mnle  oannot 
carry  much  over  two  hundred  catties,  it  seems  that  a  better  means  of 
transit  might  easily  be  found  if  the  river  at  their  very  doors  were  only 
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dredged  sufficiently  to  admit  of  flat-bottomed  boats  going  up.  The 
males  bearing  tbeir  heayy  burdens  are  constantly  met  on  the  road,  one 
man  often  managing  as  many  as  teo  or  a  dozen.  They  travel  very 
slowly,  bnt  do  tbeir  33  miles  a  day. 

From  Ta-oheng-tze  we  turned  westward  to  the  oity  of  Chien-chang 
hsien,  better   known    by  its    local  name    of  Ta-tze-ko.      The  latter 
name  signifies  Pagoda  valley,  so  called  because  of  a  famous  old  pagoda 
of  the  Tang  d^^asty  (a.d.  618-707)  that  stands  a  few  miles  west  of  the 
town.     The  pagoda  is  in  a  state  of  rain  now,  and  an  eloqaent  parable 
of  the  old  and  new  is  afforded  by  the  telegraph  wire  that  rans  imme- 
diately in  front  of  it.     The  streets  of  Ta-tze-ko  are  broad  and  well 
kept,  lined  on  either  side  with  good  shops,  many  of  them  in  size  and 
st^'le  qaite  eqnal  to  what  may  be  seen  in  Peking  or  Tientsin.     It  is 
also  a  great  trade  centre,  a  speciality  being,  according  to  the  sign- 
boards, the  importation  of  Shantung  goods.    There  are  over  700  business 
houses  in  the  city,  while  the  total  population  is  estimated  to  be  well 
over  100,000.     Like  all  the  cities  east  of  the  barrier,  that  is,  in  the 
Mongolian  part,  there  is  no  wall  at  Ta-tze-ko.    It  stands  in  a  fertile 
valley,  through  which  flows  the  small  river  already  mentioned  at  Ta- 
cheng-tze.      The  two  principal  streets   run  right  through   the  town 
north  by  south  and  east  by  west,  and,  though  there  is  never  that 
appearance  of  bustle  that  the  smaller  street  of  Ta-cheng-tze  presents, 
yet  all  day  and  every  day  a  great  'deal  of  business  is  done.    Ta-tze- 
ko  ought  to  have  a  permanent  interest,  not  only  for  missionaries  like 
the  writer,  but  for  all  lovers  of  the  adventurous  and  enterprising.    It 
was  in  this  oity  that  James  Gilmour,  whose  books  on  Mongolia  have 
the  double  merit  of  accuracy  and  entertainment,  lived  and  laboured  for 
so  many  years,  after  he  had  toiled,  and,  to  human  appearance,  failed 
in  his  work  *'  among  the  Mongols." 

Both  at  Ta-oheng-tze  and  Ta-tze-ko  coal  is  commonly  used  by 
the  people.  It  is  produced  at  a  place  named  Phing-ku,  33  miles  south 
of  the  former  town,  and  carried  by  mules  in  baskets  over  the  mountains 
at  a  price  which  works  out  at  a  little  over  $4  (7«.  Gd.)  per  ton.  The 
coal  workings  are  entirely  in  the  hands  of  the  Chinese,  and  are  said  to 
be  little  more  than  surface  borings  in  the  sides  of  the  hills.  One  old 
man  we  met  in  the  inn  at  Ta-cheng-tze  asHured  us  that,  to  his  certain 
knowledge,  coal  had  been  produced  at  Phing-ku  for  at  least  fifty 
years. 

At  Ta-tze-ko,  as  at  various  stations  along  the  main  roads,  are 
contingents  of  General  Ma's  troops,  all  seemingly  suffering  from  ennut, 
due  to  lack  of  occupation.  The  exception  to  this  is  at  Phing-chuan- 
chau  (Peaceful  Spring),  otherwise  known  as  Pa-ko  (eighth  valley, 
counting  from  Peking),  where  the  general  has  his  headquarters,  and 
the  soldiers  are  kept  hard  at  daily  drill,  being  in  consequence  a  fine, 
sturdy  set  of  fellows.     But  none  of  them  showed  any  anxiety  to  assist 
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Jupan  to  turu  the  KuseiaDs  out  of  Manaburia,  of  whioh  some  newe- 
papere  have  been  making  so  tnnoh  of  late. 

Fa-ko  is  as  fine  li  town  as  one  need  wish  to  see,  while  Jehol,  of 
which  more  anon,  is  about  the  most  beantiful  and  inyiting  of  North 
China  cities.  Fa-ko,  trne,  boasts  bnt  one  bneinees  street,  but  that  one 
street  is  7  Eitgliih  milei  long.  The  shops,  as  yon  advance  into  the 
town,  are  eqnal  to  those  in  Ta-tze-ko.  The  street  is  fally  30  feet 
wide,  and  the  oonstant  passing  to  and  fro  of  carts,  big  and  little, 
paok-mnles  and  camels,  mnle-littere  and  donkeys,  to  say  nothing  of 
men,  women,  and  children,  is  enough  to  keep  the  stranger  interested 
for  many  hours,  and  assnre  him  that  a  considerable  amount  of  money 
changes  bauds  daily.  C!oal  is  found  in  large  qnantitiee  wilhia  oom- 
paratively  short  distanoes  of  the  town,  while  gold  and  silver  mines  are 
worked  in  eeveral  places.  The  Imperial  post  has  not  yet  extended  its 
system  outside  the  wall,  bnt  the  telegraph  company  has  bad  stations 
in  all  theee  cities  for  some  years,  and  the  poles  and  wire  across  the 
mountaiDs  give  quite  a  modem  touch  to  the  landsoape.  The  manage* 
ment  is  not  quite  so  precise  as  it  might  be.  From  Fa-ko  to  Jehol  is  a 
trip  to  be  remembered,  if  only  for  the  Hung-shih-la-liang>li-haia  (Bed 
Book  pass)  which  has  to  be  negotiated.  From  start  to  finish  this 
pass  is  over  3  miles  long,  and  the  descent  on  the  Jehol  side  is  so  steep 
and  preoipitouB  that  it  is  necessary  to  attaoh  ropes  to  the  back  of  the 
cart«  and  have  a  few  men  hanging  on  behind.     Fortunately  for  ns,  the 
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road  had  been  reoently  repaired — a  moat  unuBaal  thing  in  Chin 

we  oould  BCRTOely  have  hoped  for  so  Batisfactory  an  iBBne  to  our  trip. 

Here,  also,  in  eeveral  places  we  observed  large  grain  baskets  filled 
with  heavy  Btooes  and  partly  bnried  in  the  earth.  My  friend  thought 
pilgrims  to  Jehol  bad  been  putting  in  a  few  "good  works"  on  the 
way,  by  taking  np  the  stones  ont  of  the  paths.  The  tme  and  prosaio 
explanation  proved  to  be  that  they  acted  as  dams  for  the  raehing  water 
from  the  monntains  in  the  rainy  season,  and  prevented  the  carrying 
away  of  the  crops.  •  In  many  villages  we  saw  what  appeared  lo  be  large 
bandies  of  straw  lying  in  pools  and  firmly  held  down  by  hnge  boulders 
placed  at  regular  iDtervals  upon  them.  This  proved  to  be  the  local 
method  of  treating  hemp,  which  is  thus  tboronghly  soaked  for  aliont 
three  weeks,  taken  out,  and  dried  in  the  sun  before  being  worked  np 
into  ropes. 

Turning  northward  ont  of  the  Bed  Hook  valley  into  the  valley 
watered  by  the  Je  Ho  (Hot  river),  2  miles  away,  a  beautiful  view 
of  the  city  of  GbiiDg'tu  Fa  (Jehol)  (Complete  Virtue  city)  bursts  upon 
the  traveller's  sight.  No  oity  wall  obsonres  the  prospect,  the  houses 
being  built  on  the  sloping  hills.  Trees  and  temples  add  to  the 
harmonious  setting,  and  eurmonnting  all  ie  the  wall  enolosing  the 
imperial  palaoe  grounds,  6  miles  in  extent,  built  by  Ghien  Lnng  over 
two  hundred  years  ago,  and  where  the  unworthy  Hsien  Fung  ended  his 
miserable  days  (the  Chinese  would  rather  say, "  became  a  guest  on  high"). 
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Here,  too,  the  ebops  are  nnmerons  and  good,  though  the  streets  are  not 
80  wide  as  at  Fa-ko  »iid  Ta-tze-ko.  AdmiBBion  to  the  }»laoe  groande 
IB  poerible  odI;  on  prodaolion  of  a  permit  from  the  Wai  Wn  Fn  at 
I'etdng,  and  fnture  traTellera  would  do  well  to  provide  tbemeelyes  with 
such  an  aatbority.  Tbongh  we  oonld  not,  therefore,  see  through  the 
palace,  the  Tartar  geaeral  courtwaBly  provided  ns  with  a  guide  to  the 
temples,  for  whioh  the  city  is  famed.  These  temples,  five  in  number, 
lie  4  miles  north  of  the  city,  and  the  view  they  presont,  especially 
when,  as  we  first  saw  them,  a  brilliant  sun  is  glistening  npon  them,  is 
something  to  dream  abont.  The  valley  is  well  wooded,  to  begin  with ; 
all  tonnd  are  the  everlasting  hills,  so  that  nature's  environments  lend 


their  beanty  to  the  works  of  man.  Two  of  the  temples  are  roofed  with 
brass  tiles,  which  are  said  to  have  had  a  ooating  of  gold,  while  magnifi- 
cent lir  trees,  the  Chinaman's  pet,  fill  all  the  conrtyards.  Naturally,  to 
lis  the  Potala  temple  was  most  interesting,  not  on  aooonnt  of  its  beauty, 
but  in  view  of  reoent  events  in  Tibet.  This  temple  at  Jehol  is  said  to 
be  a  miniature  copy  of  the  I'otala  at  Lhasa,  of  wbiih  we  have  of  late 
beard  to  much.  There  are  a  great  namber  of  lamas  in  residence  here, 
some  say  seven  to  eight  hundred,  but  on  the  day  of  our  visit  they  had 
all  gone  out  to  see  the  theater  wected  in  the  valley.  We  did  not,  there- 
fore, get  inside,  but  we  were  the  less  inclined  to  grieve  over  that,  since 
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all  temples  in  China  are  more  or  less  reprodnotions.  The  exterior  view 
claimed  all  our  interest  and  time,  so  unlike  anything  else  to  be  seen  in 
China.  The  main  building,  standing  four-square,  looks  more  like  a 
mediaBval  castle  than  a  temple,  and  is  an  imposing  sight.  Here  Lamaism 
in  inner  Mongolia  finds  its  principal  home,  and  exercises  an  influence 
which  none  can  fail  to  feel.  The  Lo  Han  Tang,  at  the  far  western  end 
of  the  same  valley,  is  notable  for  its  galaxy  of  508  Buddhist  worthies, 
all  made  of  wood,  yet  gilded  to  look  like  gold,  and  kept  in  perfect  con- 
dition. The  doors  of  this  temple  are  usually  kept  looked,  and  opened 
only  for  special  visitors.  But  as  we  were  leaving  we  found  the  janitors 
earning  an  *'  honest "  penny  by  allowing  the  people  in  on  payment  of  a 
few  cash  each. 

At  Jehol  Manchus  seem  to  compose  the  larger  part  of  the  population, 
and  of  women,  with  their  peculiar  head-dress,  we  saw  a  great  number  at 
the  theatre  mentioned  above.  We  also  noticed  that  all  the  Manohu  hoys 
wear  a  plain  earring  in  one  ear,  the  reason  given  to  us  being  that  it  was 
a  preventive  against  disease,  and  commonly  practised  among  the  banner- 
men.  The  hills  in  the  vicinity  of  Jehol  are  of  quite  a  distinct  type, 
assuming  most  unusual  and  fantastic  appearances.  One  peak  resembles 
an  incense-burner,  and  is  called  Hsiang  Lu  Sbau  (Resembling  Censer 
hill) ;  another  is  named  Ha  Ma  Shan  (Frog  hill),  being  exactly  like 
that  amphibious  animal ;  while  one  hill  which  we  passed,  in  the.  distance 
stood  up  like  our  own  St.  Michael's  Mount,  but  when  we  got  nearer 
seemed  a  miniature  of  the  Giant's  Causeway.  All  about  game  is  found, 
and  in  great  abundance,  as  witness  the  fact  that  in  the  season  pheasants 
can  be  bought  for  a  sum  equal  to  Is.  per  braca 

We  turned  our  backs  on  this  interesting  district  with  great  reluc- 
tance, but  other  duties  called  us  within  the  wall  at  the  end  of  three 
weeks.  We  finished  up  by  sailing  on  a  small  boat  down  the  Lan  river, 
and  although  four  nights  sleeping  under  a  mere  awning  is  not  so  much 
of  a  joke  in  November  as  it  might  be  in  June,  yet  the  quiet  change  was 
very  enjoyable.  The  distance  from  Jehol  to  Lanchau  is  roughly  esti- 
mated at  200  miles,  and  though  that  seemed  to  us  an  extravagant  esti- 
mate, yet  when  we  found  how  the  river  twists  and  turns  in  and  out  of 
the  massive  mountains  that  rise  up  sheer  from  the  water's  edge,  we 
felt  our  Chinese  boatmen  were  not  so  far  wrong.  The  river  is  navigable 
for  about  100  miles  above  Jehol,  that  is,  as  fdr  as  Fung-ning-hsien,  and 
flows  into  the  sea  about  30  miles  south  of  the  railway  at  Lan-chau.  The 
traffic  is  considerable,  and  the  boats — rough,  flat-bottomed,  crazy-looking 
affairs— are  legion.  A  great  trade  is  done  in  timber,  fruit  (principally 
pears),  peanuts,  and  incense  powder,  while  kerosene  oil  and  cottons 
are  sent  up  inland.  Not  the  smallest  part  of  the  pleasure — and  risk — 
lies  in  the  shooting  of  the  numerous  small  rapids  which  are  met  on  the 
river,  and  the  alert  and  ingenious  manner  in  which  the  boatmen  manage 
their  craft  is  worthy  of  even  a  Westerner's  admiration.     At  most  of 
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these  rapids  (of  which  in  one  day  I  counted  thirty-one)  are  water-mills 
devoted  to  the  grinding  of  trees  to  make  incense.  The  trees  are  chopped 
into  small  pieces  and  thrown  into  a  hole  in  a  heavy  millstone,  which 
revolves  on  a  larger  stone  as  the  water  rushes  through  below.  In  the 
rainy  season,  when  the  river  flows  full  and  fast,  they  can  grind  on  a 
pair  of  mills  two  hundred  catties  per  day.  It  is  made  up  into  bundles 
of  this  weight,  and  sold  on  the  spot  for  fifty  strings  of  cash  (about  25«.), 
whence  the  bulk  of  it  is  transported  into  Manchuria  to  be  made  up 
into  fragrant  incense-stidu.  Idolatry  is  therefore  profitable  to  others 
besides  priests.  The  river  is  a  sportsman's  paradise.  The  trip  down 
the  river  took  four  days,  but  was  full  of  an  ever-changing  charm.  We 
passed  through  the  wall  at  Fan-chia-ko,  where,  as  at  Liing-ko,  the 
tower  has  disappeared,  carried  away  by  floods  in  1883.  Late  at  night, 
on  November  10,  we  brought  up  at  Tung-phing  Fu  ;  next  morning 
joined  the  mail-train  from  Sban-hai-kwan  at  Lan-chau;  and  our  de- 
lightful trip  of  over  550  miles  was  a  thing  of  the  past,  to  remain  a 
pleasant  memory  for  many  years  to  come. 


A  JOURNEY  WEST  AND  NORTH  OF  LAKE  RUDOLF.* 

From  Notes  supplied  by  J.  W.  BBOOKE. 

In  August,  1903,  the  East  African  Syndicate  despatched  an  expedition 
to  the  little-known  country  extending  north  from  Mount  Elgon,  on  the 
west  side  of  Lake  Rudolf.  Four  white  men  were  sent,  one  of  whom,  Mr. 
J.  W.  Brooke,  furnishes  an  account  of  the  country  traversed,  accompanied 
by  a  map  of  the  route,  which  we  here  reproduce. 

Mount  Elgon  consists  of  a  foundation  of  gneiss  overlaid  with  dust, 
ashes,  and  scorlea ;  but  Dabasien,  a  little  further  north,  is  almost  entirely 
lava,  the  intervening  space  being  occupied  by  a  highly  contorted  schist 
with  quartz.  North  of  Dabasien  there  are  hills  some  1000  feet  high, 
almost  perfectly  pyramidal,  whose  origin  is  a  difficult  problem.  The 
Karamojo  and  Jiwi  countries,  through  which  the  route  lay,  are  mainly 
volcanic,  being  traversed  by  sharp  volcanic  dykes  which  rise  pre- 
cipitously some  500  feet  out  of  the  flat  alluvial  plains.  Dodosi  is, 
however,  slightly  more  interesting.  To  the  north-east,  after  a  range  of 
mountains  has  been  crossed,  the  ground  sinks  by  a  precipitous  step  to  a 
volcanic  plain  covered  with  thorn  bush  about  1900  feet  above  sea-level. 
It  is  only  practicable  just  after  the  rains  in  August  and  September.  A 
large  river,  hitherto  not  marked  on  the  maps,  and  for  which  no  name 
could  be  learnt,  flows  west  from  the  Lubur  mountains  and  disappears 
in  the  sands ;  and  as  the  western  hills  also  shed  their  water  in  this 
direction,  the  plain  must  be  converted  into  a  lake  of  mud  during  the 
rains.      On   the   foothills  of  Lubur  (which  was   recognized   from   its 

•  Map,  p.  588. 
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oontonr  u  shown  in  Major  Austin's  nup)  shell-beds  600  feet  kbore  the 
lake  were  found,  oontaining  speoies  identical  with  those  in  tiie  laiti, 
and  thus  pToving  that  the  levels  have  changed  oonsiderably.  The  l^e 
is  f«d  by  nnmerons  saline  springs  on  the  shore,  as  well  as  from  the 
sides  of  Moant  Lnbnr.  The  mountains  round  Badolf  seem  slightly  older 
than  the  rift-valley  voloanoea,  and  no  eigne  of  hot  springs  were  seen. 
On  reaching  the  most  north-easterly  oamp,  two  of  the  party  asoended  to 
tfae  platean,  which  reaches  an  altitude  of  6000  feet,  or  3000  feet  highbr 


than  the  plain  below.  Above,  tfae  oountrj'  and  climate  are  deeorib^ 
as  the  most  glorious  imaginable — the  hills  terraced  from  top  to  bottom; 
and  springs  issuing  from  the  higher  levels  and  trickling  from  terraov 
to  terraoe  to  the  valleys  below.  The  hills  are  volcanic,  but  maoh  oldflr 
than  any  seen  previously. 

After  a  westward  march  of  00  miles,  the  plateau  was  left  and  a 
river  reaohod,  which  seemed  to  be  the  slroam  shown  by  Wellby  as  the 
upper  course  of  his  second  or  Western  "  Rnzi,"  though  the  only  name 


A  JODRHBr   WBSr  AVD  NOBTH  OP  LAEK   RODOLF. 


IUBANOI&  VABBIOR. 


obtainftble  for  it  was  Kotod*  Mr.  Brooke  thinks  that  it  flows  in  a 
westerly  direotion  withont  tnming  north.  A  salt  spring  in  this  neigh- 
boDrhood  was  quite  uadriukable,  bat  sonth  of  the  hills  of  Uoro  Agabi 
H  olear  spring  of  beantifal  water  was  found.  In  the  distriot  of  Dabossa, 
which  was  visited,  the  river  Lora  completely  disappears  ander  the 
volcanic  soil,  but  its  eastward  oonrse  is  marked  fur  a  long  distance  by 
a  line  of  trees.  The  Kideppo  is  likewise  lined  with  Borassus  palms 
aud  thick  undergrowth.  Oa  reaching  Morongole,  some  trouble  was 
taken  to  fix  the  position  of  Moant  Mogila  (apparently  the  Tirano  of 
Dr.  Donaldson  Smith.t  tboagh  this  name  wag  not  heard),  an^  it  was 

•  Mr.  Brooko  Bays  that  the  name  Bnii  w«b  quite  uokaowo  here,  bat  it  inny  be 
observed  tbat  the  French  traveller,  M.  du  Ilourg  do  Boxas,  fouod  ever;  watorooarte 
d«earibed  as  Buzi  in  tbe  Turkann  oouatr;. 

t  Journal,  Uotember,  I'JOO.  Of  the  other  plaoe-naDi»8  mentioned,  tbe  Uoto  Agabi 
hilla  eeem  lu  reprcaont  tbe  Mnant  Agahi  uf  Di.  Smith;  while  DdboBin  was  ahowD  as 
an  extenaiTo  diKtrict  in  (^loDt.'l  Blacdonald'a  map  (Jouraal,  August,  1899),  and  Huron- 
golu  na  a  mountain  to  the  noith-wcst  of  Kunimcijo.  Moanta  Ktua  und  llogo  also  appear 
OD  Dr.  Smith's  map. 
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foand  to  be  placed  30  milea  too  &t  north  on  pteriooa  map*.  l|r.  Brooke'* 
map  w«a  obeoked  by  bearingt  (witb  a  S-inob  oomposs)  to  known  pointi, 
inolnding  Honnts  Morongole,  Singboti,  Etaa,  »nd  Hogo  (or  Naita). 

Of  the  tribes  witb  whioh  tbe  expedition  oame  in  oontoot,  the 
Earamojo  (wbose  language  extends  np  to  SbnAem  Abyuinia)  are 
desoribed  as  treaoberona  and  of  a  low  negro  tfpe,  aooty  black,  though 
splendid  rannen,  and  averaging  over  6  feet  in  height.  Tbey  wear  the 
Tnrkana  pad  plastered  witb  mnd  at  the  baok  of  tbe  bead,  also  iron 
and  ivory  braoelets  and  iron  collan.  Tbey  are  very  excitable  and 
objectionable,  and  one  mnst  be  oarefnl  in  dealing  with  them.  The 
Ijiwi  *  have  more  refined  features  than  the  Earamojo,  bat  are  equally 
exoi  lable.  Tbe  true  Tnrkana  (eo  called  in  distinction  fnm  tbe  nomadic 
Tnrkana,  who  are  a  wild  set  of  outoaats)  are  dark  olive  in  colour,  have 
aquiline  features  and  slender  limbs,  thoogb  tleir  eyes  are  small  and 
fierce,  possibly  owing  to  tbeir  oontinnal  nse  in  banting.  While  in  the 
neighbourhood  of  Lake  Radolf,  tbe  advance  gaardofanAbyasinian  force 
was  fnconntered,  and  made  a  favourable  impression  from  tbeir  clean 
and  smart  appearauce  sn'1  courteous  bearing.     Tbey  are  described  as 


perfect  riders  and  l>orn  soldiers,  and  were  armed  with  French  and  Rassian 
rifles  made  in  about  1874.     They  bad  roided  between  30,000  and  40,000 

*  Ifr.  I)rook«  auyi  (liiit  t)iU   tribe  ia  quite  ilistiuct  fmm  tbe  Ii;iui  uf  de  Busib 
(Junmal,  vol.  SI,  p.  ;t2(i). 
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head  of  slock,  as  well  as  a  great  many  slaves.  They  were  liring  in 
large,  well-built  hute,  which  they  shared  with  their  horses,  and  only  in 
the  cose  of  the  more  aristocratic  were  the  hnts  kept  clean.  Their 
women  are  badly  treated,  and  do  all  the  Indoor  work,  while  the  men 
sleep  when  they  are  not  raiding  or  eating.  The  chief  articles  of  trade 
seem  to  be  broadbrimmed  hats,  rugs,  blankets,  white  linen,  copper 
cooking-pots,  swords,  clocks,  etc.  The  Marie,  who  live  near  the  north 
end  of  Lake  Kadolf,  were  found  to  1)6  living  en  fish,  their  crops  having 
I)een  destroyed  by  the  Abyssinians.  Their  huta  were  hidden  away  on 
little  sandy  hills  in  the  dense  rushes  snrrouDdiug  the  lake. 

The  Tilma,  Menu,  and  Unrrile  aro  small  tribea  subject  to  the 
Abyssinians,  living  on  grain  and  honey.  The  women  all  slit  the  lower 
lip  and  insert  a  plate  of  wood  that  projects  3  inches  from  the  month, 
while  the  iVIQrrile  wear  curions  iron  chain  petticoats  that  weigh  some 
20  llis.  The  men  are  tattooed  on  the  right  shoulder,  and  have  aquiline 
features,  while  the  manner  of  dressing  the  beard  and  hair  recalls 
pictures  of  the  ancient  Egyptians.  The  Mtirrile  speak  the  Earamojo 
language,  and  are  not  closely  allied  to  the  Tilma  and  Menu,  tbongb 
all  have  Hamitic  affinities.  The  Dabossa  people  were  friendly,  though 
nnable  quite  to  make  out  who  their  visitors  were.  They  are  strong  and 
well-made  negroes  resembliDg  the  Eoramojo,  and  are  quite  a  match  lor 
the  Turkana  in  a  fight.  They  wear  wrist-knives,  and  own  large  numbers 
of  fine  cattle.  The  people  of  Znlia  had  recently  been  exterminated  by 
the  Dodinga.  Those  of  Upuri  are  probably  Hamitic,  and  are  friends 
with  every  one,  a  rare  ooonrrenoe  amongst  these  tribes,  who  live  at 
constant  enmity,  tboagh  it  is  only  at  rare  intervals  that  an  attack  in 
force,  leading  to  the  extermination  of  an  ansaspeoting  neighbour,  is 
made.  The  Mpuri  live  on  game  and  on  the  ^Iwali  grain  that  grows 
on  the  mountain- sides.     They  make  op  their  forefathers'  hair  into  the 

No.  v.— Mav.  1905.] 
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form  of  ft  bat  (in  plaoe  of  the  pad  seen  elsewhere).  It  is  onumented 
with  oowiu,  and  droops  dom  over  the  ears  and  back  of  the  head,  being 
plastered  on  with  mnd,  which  mast  be  diasolTed  in  water  before  it  can 
be  taken  off. 

The  Earamojo  were  eTidentiy  once  the  dominant  raoe,  bnt  aa  a 
result  of  rebellions,  as  well  aa  of  the  Hamitio  invasion  (whioh  wonld 
also  aoooant  for  the  hill  tribea,  like  the  Mpuri  and  MUrrile,  with  their 
refined  featarea),  became  split  up  into  smaller  tribes. 

Game  of  all  kinds  a)>oiinds  where  there  are  no  natirea,  and  large 
herds  were  seen  oongregated  around  the  water-pools  north  of  Dabosaa. 
The  Steyn  buok  and  lesser  koodoo  prefer  dry  bush-oovered  oountry, 
and  the  former  were  seen  (together  with  pheasants  and  partridges) 
around  dry  river-beds  with  no  water  within  20  miles.  They  feed  on 
the  succulent  cactus.  Huge  pythons  were  seen  during  the  march  to 
Lake  Budolf,  and  not  far  from  the  lake-shore  myriads  of  bata  were 
found  living  in  oraoks  in  the  volcanic  soil.  They  flew  away  in  clouds 
over  Uie  lake,  returning  to  the  same  spot  every  evening.  A  baboon 
measuring  4  feet  at  the  shoulder  was  seen  on  the  Eabeish  river  just 
•onth  of  the  Abyssinian  plateau,  and  is  probably  a  new  species.  One 
of  the  party  had  the  good  fortune,  also,  to  see  a  pack  of  wild  dogs  hunt- 
ing. They  follow  their  leader  in  single  file,  taking  advantage  of  every 
possible  cover  on  approaching  an  unwary  herd  of  zebras.  A  new  apeoies 
of  crow,  with  two  white  marks  on  the  top  of  each  wing,  was  seen  on 
the  Abyssinian  highland.    The  party  was,  however,  handicapped  as 
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regards  nAtaral  history  investigation  by  want  of  time  and  transport 
facilities. 

The  most  valuable  product  of  the  country  is  ivory,  the  exploitation 
of  which,  however,  needs  to  be  properly  controlled.  At  present  the 
Swahili  muster  in  force  amongst  a  friendly  tribe  like  the  Dabossa,  and 
then  raid  the  Turkana,  taking  stock,  which  they  trade  for  ivory  with 
friendly  natives,  and  making  slaves  of  the  women  and  children.  Great 
numbers  of  elephants  of  all  sizes  are  killed ;  consequently,  the  export 
of  ivory  is  far  greater  than  it  should  be,  but  it  is  hoped  that  by  now 
this  may  have  been  remedied.  The  Turkana  country  is  now  com- 
paratively safe  to  travel  through,  a  good  impression  having  been  made 
by  the  return  of  a  Turkana  woman  who  had  been  carried  ofif  by  the 
Swahilie.  The  country  round  Elgou,  with  its  abundant  supply  of  rain 
all  the  year  round  on  the  higher  ground,  should  be  profitable  to  the 
farmer.  Elsewhere  the  natives  obtain  water  by  digging  deep  wells  in 
the  river-beds.  The  expedition  had  some  difficulty  in  regard  to  water- 
supply,  but  a  month  earlier  this  would  not  have  been  the  case.  The 
Swahili,  though  wonderful  porters  and  splendid  at  roughing  it,  cannot 
be  taught  to  pack  donkeys,  which  are  far  and  away  the  best  transport- 
animals  for  this  part  of  Africa.  They  are,  however,  liable  to  the  attacks 
of  the  tsetze  fly,  to  which  all  the  animals  of  the  expedition  succumbed 
after  reaching  the  Eabeish  river. 


A  NEW  ISLAND. 

Japan  is  undoubtedly  a  land  of  surprises,  and  for  sudden  and  violent 
displays  of  plutonio  and  seismic  activities  it  would  be  difficult  to  find 
her  equal.  Sometimes  she  is  creative  and  sometimes  destructive,  but 
as  a  builder  of  islands  and  a  remover  of  mountains  she  is  facile  prtii- 
cep8.  The  "Jtfbrw  excelsus  et  singulnris"  of  Kaempfer,  the  Great  Fuji, 
13,000  feet  or  thereabouts  in  height,  we  are  told  reached  its  present 
position  after  a  cross-country  march  of  200  miles  in  a  single  night.  In 
1888,  Mount  Bandai,  a  peaceful-looking  old  hill  which  for  countless 
generations  had  smiled  upon  villages  and  lakes  around  its  base, 
without  warning  blew  ofif  its  head  and  half  its  body,  and  in  ten 
minutes  a  well-known  landmark  was  no  longer  recognizable.  While 
Pelee  was  still  muttering  over  its  holocaust  at  St.  Pierre,  Japan,  as  if 
seized  with  an  idea  to  keep  abreast  with  all  things  that  pertained  to 
Europe,  by  an  eruption  buried  all  the  inhabitants  on  Bird  island  (Torii 
Shima). 

Now  news  reaches  us  from  the  south  of  Torii  Shima  that  an  island 
480  feet  high,  2^  miles  in  circumference,  has  already  sprung  into 
existence.  Its  growth  was  watched  by  the  inhabitants  of  Iwo  or 
Sulphur  island,  near  the  Bonins.     On  November  14  they  were  startled 

2  N  2 
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by  itmDgs  rumblings.  Two  weeks  later  they  saw  gisat  oIondB  of 
biaok-and-wliite  smoke,  oi,  in  other  words,  oloads  of  black  aah  and 
steam.  Next  the  sea  appeared  as  if  it  were  on  fira.  What  they  saw 
was  suggestive  of  a  fight  between  Valcan  and  the  ooean,  When,  in 
18B3,  the  Indian  ocean  poured  down  the  red-hot  throat  of  Krakatoa, 
angry  resentment  was  announced  by  explosions  and  thnnderings  which 
were  heard  from  the  oeutreof  Australia  to  the  Hanritios.  At  NiiShimi, 
as  the  new  island  has  been  christened,  althongh  no  one  was  near 


enough  to  tell  precisely  what  occurred,  the  struggle  between  the 
Pacific  and  the  internal  fires  was  conducted  in  a  manner  much  less 
boisterous.  At  Krakatoa  Neptune  was  victorious,  and  the  sea  put  out 
the  volcano;  at  Nil  Shima,  in  spite  of  a  wafery  load  of  6000  to  10,000 
feet  above  his  back,  Vulcan's  head  and  shouldere  now  look  round  upon 
the  Pacific.  How  this  was  aocompUahoi  without  expectant  ears  in 
Japan  and  China  picking  up  sounds  snggostive  of  an  engagement 
between  opposing  fleets,  it  is  difficult  to  understand. 

At  first  a  little  island  appeared  amidst  the  smoke.     Later  it  seemed 
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as  if  there  were  three  islands.  On  December  12,  instead  of  three 
islands,  one  large  island  was  seen  standing  in  the  sea.  From  day  to 
day  this  changed  in  its  configuration,  and  those  who  watched  it  were 
anxious  as  to  what  might  happen  next.  To  allay  alarm  and  find  out 
what  had  occurred,  ten  men  set  out  in  a  30-foot  boat  and  a  canoe. 
They  reached  the  island  on  February  l,and  placed  upon  its  summit 
a  flag  with  the  inscription,  "  New  place.  Great  Japan.  Many  Banzais." 
The  south  coast  is  reported  to  be  a  precipitous  mass  of  rock,  while  on 
the  north  there  is  a  boiling  lake.  After  such  Titanic  efforts,  this  new 
addition  to  the  empire  of  Japan  may  be  expected  to  fly  a  flag  of  steam 
above  its  lake  for  many  years. 

If  we  draw  a  line  from  Fiji  to  Benin,  which  may  be  continued  both 
towards  the  north  and  towards  the  south,  we  find  it  is  a  line  studded 
with  Yolcanoes,  and  a  number  of  these  have  been  created  within  historic 
times.  Where  it  crosses  Japan,  we  see  it  as  the  '*  Magnum  Fossa,"  or 
Great  Fault,  to  which  attention  was  first  drawn  by  Dr.  Edmund 
Naumann.  Its  suboceanic  continuation  is  also  a  line  of  yielding,  and 
it  is  along  this  that  Vulcan  has  so  often  forced  an  opening,  and  in 
the  form  of  islets  and  islands  left  monuments  of  the  power  that  can 
be  exerted  by  the  imprisoned  vapours  within  our  world.  Two  other 
regions  in  which  Japan,  for  similar  reasons  and  in  a  like  manner,  is 
still  adding  to  her  territorial  area,  are  to  the  south  of  Kiushiu  and  tp 
the  north  of  Yezo.  In  both  these  districts  we  can  see  these  mushroom- 
like creations  still  '*  smoking."  The  Ainu  name  for  the  Euriles,  which 
form  the  northern  line,  means  "  the  Smokers,"  while  the  name  Kurile 
itself  is  apparently  derived  from  the  Eussian  **  Kooreet,"  to  smoke. 

The  phenomena  which  accompany   the   birth  of  islands,  such  as 

those  which  took  place  in  the  early  part  of  this  year  at  the  birth  of 

Kii  Shima,  form  foundations  for  the  same  old  story.   At  the  opening  of  the 

sixth  seal,  as  described  in  the  Apocalypse,  the  Seer  of  Patmos  recounts 

what  we  may  well  have  seen  in  the  iEgean  sea.     The  sun  and  air  were 

darkened  by  smoke  from  the  bottomless  pit;   there  were  lightnings, 

thunderings,  earthquakes,  an  atmosphere  of  brimstone,  a  hail  of  fire; 

the  sun  became  black,  a  mountain  was  burning  in  the  sea,  and  islands 

moved.   Occurrences  such  as  these  have  often  been  witnessed  in  volcanic 

regions,  and,  unfortunately,  have  frequently  been  accompanied  by  great 

loss  of  life.     This,  we  are  glad  to  say,  was  not  the  case  at  Nii  Shima, 

from  which  the  ten  adventurers  returned  in  safety. 

J.  M. 
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GLACIAL  RESERVOIRS  AND  THEIR  OUTBURSTS. 

By  CHARLES  RABOT. 

Glaciebb,  acting  on  the  soil  slowly  bat  continuoisly  in  obedience  to  gUdal 
dynamics,  give  rise  from  time  to  time  to  the  yiolent  torrential  outbursts  known  in 
French  by  the  name  of  debacles.  Far  from  being  rare  and  accidental,  as  is  com- 
monly supposed,  these  outbursts  are  relatively  frequent,  constituting  a  normal  form 
of  glacial  action. 

The  occurrence  of  such  phenomena  presupposes,  first,  a  reservoir  of  water,  and, 
secondly,  its  sudden  evacuation. 

The  formation  of  the  reservoir  may  be  due  to  one  of  three  principal  causes^ 

1.  The  reservoir  may  be  the  result  of  a  disturbance,  effected  by  a  temporary 
increase  or  decrease  of  a  glacier,  in  the  channels  and  outflow  of  streams  external 
to  it. 

2.  The  reservoir  may  be  the  result  of  a  disturbance,  permanent  throughout  a 
period  of  considerable  duration,  effected  by  a  glacier,  in  the  channels  and  outflow  of 
streams  external  to  it. 

3.  The  reservoir  may  be  situated  in  the  glacier  itself,  and  its  creation,  as  well  as 
its  alimentation,  be  due  to  the  physical  properties  of  the  ice.  Such  a  reservoir  is 
the  glacier  lake,  properly  so  called. 

The  first  of  these  examples  may  have  been  produced  in  one  of  three  different 
ways — 

(a)  A  glacier,  while  advancing,  chokes  up  a  valley  or  glen  at  right  angles  or 
oblique  to  its  own  course,  and  by  stopping  the  overflow  of  its  waters  causes  the 
formation  of  a  barrier  lake  (lac  de  barrage)  during  the  period  of  advance.  A  well- 
known  speMmen  is  supplied  by  the  Yernagt  glacier  in  Tyrol. 

(6)  A  glacier,  encountering  in  its  descent  a  cliff  overhanging  a  valley,  falls 
to  pieces,  which  subsequently  imite  to  form  a  new  glacier  {glacier  remanif)  at 
the  base  of  the  precipice.  Should  the  ice  increase,  the  ^*  glacier  rcmanie**  mxy 
choke  up  the  valley  and  give  rise  to  a  temporary  barrier  lake.  The  glacier  of 
Qi^troz  in  the  Yal  de  Bagnes  is  an  example. 

(c)  Where,  of  two  glaciers  previously  united  at  their  lower  extremity,  one 
retreats  more  slowly  than  the  other,  so  that  the  first  blocks  the  passage  of  the 
waters  issuing  from  the  second,  and  compels  them  to  accumulate  In  a  lake.  The 
glaciers  of  Otemma  and  of  Crete  Sdche  in  the  Val  de  Bagnes,  from  1892  to  18989 
furnished  a  specimen  of  this  class. 

Let  us  now  turn  to  our  second  example,  in  which  the  formation  of  the  reservoir 
is  due,  not  to  glacial  variations  in  length,  but  to  topographical  circumstances 
coincident  with  the  general  state  of  glaciation.  A  glacier  chokes  up,  in  a  manner 
relatively  permanent,  a  lateral  ravine ;  or  the  ice  may  simply  dam  with  its  moraine 
a  stream  flowing  off  the  enclosing  mountains,  thus  giving  rise  to  a  Border  Lake 
(lac  de  bordure  in  French,  Randsee  in  German),  which  will  endure  as  long  as  the 
barrier  does.  The  best  known  example  of  the  glacial  Ilandsee  is  the  Maijelen  See 
near  the  Eggischhom. 

In  our  third  example,  that  in  which  the  reservoir  is  contained  in  the  ice  itself^ 
three  sub-varieties  may  be  distinguished — 

(a)  When  the  surface  meltings  of  the  glacier  fill  an  open  hollow — a  Surface 
Lake. 

(&)  Where  a  reservoir  of  water  is  formed  in  a  hollow  under  the  glacier — ^a 
Subglacial  Lake. 

Or  (c)  Where  in  the  heart  of  the  ice — ^at  lejist  in  the  case  of  the  great  glaciers 
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of  the  Arctic  and  Himalayan  regions — ^pools  of  water  are  formed,  distinguiBhable  as 
glacier  Ice-pocket  Lakes. 

The  second  condition  required  for  the  production  of  a  water-burst  is  the  attdden 
collapse  of  the  reservoir. 

llie  action  of  water  on  ice  resembles  that  it  exercises  on  limestone,  as  has  been 
demonstrated  by  Dr.  R.  Sieger  in  his  *'  Die  Karstformen  der  Gletscher,"  in  Geo- 
graphische  Zeitschri/i,  1895, 3  and  4  (Leipzig).  The  causes  which  tend  to  the  form- 
ation of  rock  cayerns  go  also  to  the  formation  of  glacier  cavities,  namely,  the  prc- 
existence  of  fissures,  erosion,  corrosion ,  and  hydrostatic  pressure,  to  which  must 
be  added  the  action  of  air  having  a  temperature  above  32^  Fahr.  The  waters  ot  a 
glacial  Barrier  or  Border  Lake,  or  of  a  Subglacial  or  Ice-pocket  Lake,  in  this  way 
tend  to  scoop  themselves  out  a  passage  through  the  mass  of  ice  confining  them. 
Should  the  opening  of  the  passage  occur  suddenly,  the  result  is  a  burst ;  but  if 
effected  gradually,  the  emptying  of  the  reservoir  causes  no  more  than  a  marked 
increase  in  the  torrent  issuing  from  the  glacier. 

The  force  of  a  burst  is  naturally  proportioned  to  the  cube  of  water  suddenly 
set  free.  The  volume  of  water  discharged  by  the  burst  of  Gictroz  in  1818  has  been 
estimated  at  5,000,000  cubic  metres  (1,110,000,000  gallons) ;  that  of  the  bursts  of 
the  Crete  S^che  in  1894  and  1898  at  1,000,000  cubic  metres  (220,000,000  gallons). 
In  nine  hours  the  Marjelen  See,  in  1878,  evacua^.ed  7,770,000  cubic  metres 
(1,709,400,000  gaUons).' 

The  passage  of  a  flood  of  such  dimensions,  impelled  in  most  cases  by  a  very 
steep  slope,  naturally  exerts  erosive  and  transporting  force  on  the  ground  over 
which  it  sweeps.  The  effects  of  such  action  have  hitherto  attracted  little  attention 
from  geologists.  The  following  statistics  of  glacial  outbursts  may,  we  hope,  serve 
to  show  the  importance  and  frequency  of  the  phenomena,  as  also  their  bearing  on  the 
study  of  the  Quaternary  rocks. 

The  Alps. 

I.  Outbursls  caused  hy  the  Emjftying  of  a  Barrier  Lake  j^rodueed  by  a  Temporary 

QJacier  Variation  in  length, 

1.  Glacier  of  Butor, — Val  d'Aosta.  A  northern  branch  of  this  glacier  is  liable 
to  stop  the  overflow  of  a  lake  in  the  combe  of  the  OdHclettes,  causing  a  considerable 
increase  in  its  volume.  Should  the  waters  succeed  in  opening  for  themselves 
a  passage  under  the  bank  blocking  their  normal  outflow,  a  burst  ensues. 

From  the  end  of  the  sixteenth  century  to  1752,  not  less  than  fifty  outbursts 
were  produced  by  the  Lac  des  Osselettes.  They  corresponded  with  the  periods  of 
advance  of  the  Kutor  glacier.  Trustworthy  documents  record  outbursts  in  1594, 
1595,  1596, 1597,  and  1598.  According  to  Baretti,  similar  accidents  occurred,  in 
all  probability,  annoally  up  to  1606.  A  second  period  of  frequent  floods  began  in 
1629  or  1630  and  lasted  till  1646,  a  third  from  1678  to  1680,  and  a  fourth  from 
1738  to  1752.  The  great  advance  of  the  glacier  during  the  first  half  of  the  nine- 
teenth century  did  not  produce  any  outburst.  In  1864  the  Lac  des  Osselettes, 
which  was  then  of  considerable  extent,  gradually  wore  for  itself  an  outlet  by  the 
side  of  the  glacier,  and  thus  drained  itself  gradually  without  causing  any  disaster. 
After  De  Tillier  ('  Histoire  du  Duch^  d'Aoste,'  1738),  the  Lac  des  Osselettes  had 
produced  outbursts  before  1594,  of  which  the  dates  cannot  be  fixed. 


*  Acoording  to  the  caloulations  of  Prof.  Baretti,  the  Lao  des  Osselettes,  produced 
by  tho  dam  of  the  Butor  glacier,  discharged  during  an  outburst  4,500,000  cubic  metres 
of  water  in  six  hours. 
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A  docament  of  1752  records  the  "  frightful  devastations  "  caused  by  these  floods 
in  the  yalley  of  La  Thuile  and  in  the  valley  of  Aosta.  They  washed  a'vay  the 
fields  bordering  on  the  river-bed,  covered  them  with  heaps  of  matter,  and  threatened 
the  destruction  of  Morgex  (cf.  M.  Barretti,  "II  ligo  del  Rutor,"  in  BolL  Club 
Alpino  lialiano,  No.  41, 1880,  Torino).  Every  time  they  happen,  the  inundations 
act  with  erosive  and  transporting  force. 

2.  In  1717  the  glaciei'  of  Triolet  gave  occaelon  to  a  burst.  This  accident  was 
caused  by  the  rupture  of  the  bank  confining  a  lake  formed  of  the  accumulated 
waters  derived  from  the  glacier  of  Mont  Dolent.  The  inundation,  following  an 
increase  of  the  glacier  of  Triolet,  covered  a  pasture-land  with  "  immense  debris,** 
This  mountain  pasturage  is  said  to  have  been  afterwards  invaded  by  the  glacier 
( Virgilio,  "  sui  recenti  studii  circa  le  variazione  periodiche  dei  ghiaccaij,"  in  BolL 
Club  Alpino  Italiano,  1883). 

3.  Glaciei'  de  Miage, — This  glac'er,  according  to  Baretti,  must  have  several 
times  choked  up  the  Val  Veni.  Thence  the  possibility  of  bursts.  In  a  memoir 
published  in  1867,  in  the  Bolldtino  of  the  Italian  Alpine  Club,  Canon  Carrel  of 
Aosta  mentions  the  occurrence  of  such  accidents,  but  without  assigning  any  date  to 
them. 

4.  The  Oouille  de  Vahorey. — This  small  sheet  of  water,  situated  on  the  flank  of 
the  glacier  of  Yalsorey,  which,  owing  to  the  decrease  of  the  glaciers,  disappeared  in 
1870,  has  given  rise  to  bursts.  De  Saussure,  who  visited  it  in  1778,  reports  that  it 
was  remarkable  for  the  ravages  it  caused.  The  mass  of  water,  he  says,  sometimeti 
empties  itself  in  a  few  hours  with  terrific  impetuosity,  causing  an  overflow  of  the 
Dranse,  carrying  away  rocks,  and  producing  inundations  and  frightful  devastations 
all  the  way  from  the  glacier  whence  this  torrent  issues  to  the  Rhone. 

Sources  of  information  for  the  Qouille  de  Yalsorey  are — 

(1)  *  The  Alpine  Guide.    The  Western  Alps,  by  the  late  John  Ball,'  a  new 

edition  reconstructed  and  revised  by  W.   A.  B.  Coolidge  (Longmans: 
London,  1898),  p.  437. 

(2)  *  Voyages  dans  les  Alpes.'    Edition  1786,  ii.  S.  1013,  p.  466. 

5.  Olacier  of  Qietroz, — In  1595  and  in  1818  an  increase  in  the  volume  of  this 
glacier  remanie  caused  the  Val  de  Bagnes  to  be  blocked  up  and  a  lake  to  be  formed. 
The  dam  of  water  attoined,  in  1818,  a  length  of  2100  metres  (6888  English  feet, 
or  nearly  1 J  mile),  a  breadth  of  200  metres  (656  feet),  and  a  depth  of  55  metres 
(180  feet).  In  the  above-mentioned  years  of  1595  and  1818,  the  bank  of  ice 
suddenly  gave  way,  and  there  ensued  a  frightful  flood  which  swept  over  the  Val  de 
Bagnes  and  extended  its  ravages  over  the  whole  of  the  Lower  Vallais.  Escher  von 
der  Linth  estimates  the  volume  of  water  let  loose  in  1818  at  530  millions  of  cubic 
feet  (Escher  von  der  Linth, '  Notice  sur  la  Catastrophe  de  Bagnes,'  in  Bibliothegue 
universelle  de  Qeneve^  VIII.  Sciences  et  Arts).  At  the  bridge  of  Mauvoisin  the 
waters  rose  to  a  height  of  90  feet  above  the  normal  level  of  the  stream,  while 
the  streets  of  Martigny  were  flooded  to  a  height  of  3*25  metres  (10*66  Eoglish 
feet). 

The  inundation  of  1595  destroyed  five  hundred  houses  and  chalets.  No  less 
disastrous  was  that  of  1818.  The  flood  was  deeply  erosive.  According  to  an  account 
written  by  the  Syndics  of  the  Valley  (cf.  *  Echo  des  Alpes'  (Gcoeve,  1887),  p.  350),  it 
seems  to  have  even  produced  a  displacement  of  the  great  blocks  disseminated  in 
the  valleys.  Moreover,  as  usual  in  such  cases,  '*  it  converted  the  fairest  pasture 
lands  into  a  plain  of  pebbles  rising  to  a  height  of  2  to  20  feet  above  the  current. 
It  further  deposited  on  the  plain  of  the  RhCne  a  thick  layer  of  mud,  casting  on  it 
an  en'^rmous  quantity  of  wood  from  the  forests  and  chalets  devastated  and  wrecked 
in  its  coarse." 
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0.  Glacier  of  Crete  Seche.—B\iT'mg  the  great  gladal  retreat  characterizing  the 
Hccond  half  of  the' nineteenth  century,  the  glaciera  of  Otemma  and  of  Crete  S^she, 
which  in  the  prerious  period  of  increase  formed  confluent  currents  in  their  lower 
course,  separated  and  withdrew  each  into  its  respective  yalley.  Tne  Otemma  glacier 
having,  however,  receded  less  rapidly  than  its  neighhour,  and  having  dropped 
across  the  whole  hreadth  of  their  ancient  common  valley  a  pile  of  "  dead  glacier  '*  * 
and  of  moraines,  the  waters  issuing  from  the  GtSte  S^che  glacier  found  their  way 
hlocked  hy  this  harrier,  and  so  accumulated  into  a  lake.  From  1894  to  1898  the 
evacuation  of  this  sheet  of  water  caused  two  violent  floods,  one  in  189  i,  the  other 
in  1898,  to  leave  out  of  account  two  more  that  were  harmless. 

The  accident  of  1898  drifted  away  heavy  V.osks  of  stone  and  covered  with  layets 
of  detrit'js  cultivated  fields  and  pasture  lands.  Lastly,  at  Lourtier  the  Dranse, 
quitting  the  hcd  it  had  followed  since  1818,  scooped  out  a  new  one  across  arahle 
land?,  and  excavated  it  to  a  depth  of  12  metres  (39*36  feet).  This  last  hurst 
discharged  into  the  Rhone  an  enormous  mass  of  sediment.  Prof.  Oettli  cabulates 
the  amount  of  sUme  home  on  this  occasion  by  the  Khdne  into  the  Lake  of  Geneva 
at  1 66,00 D  cubic  metres. 

7.  The  Glacier  of  Allalin, — When  in  pro  jess  of  increase,  this  glacier  completely 
blocks  the  outflow  of  the  Mattmark  See,  and  then  the  rupture  of  the  dam  causes 
fluo  )p.  Accidents  of  this  kind  happened  in  1633, 1680, 1740,  and  1772.  The  flood  of 
1633,  destroyed  eighteen  houses  and  carried  away  six  thousand  trees  in  the  Saasthal. 
It  is  worth  while  to  call  attentioi  to  the  fact  that  the  glacier  floods  traversing 
wooded  valleys  sweep  ofif  cossiderable  quantities  of  trees,  and  then  drop  them  in 
masses  in  regions  where  diminutioi  ii  the  slope  causes  an  abatement  in  the 
current. 

8.  Zafall/trner  (in  the  Ortler  District). — From  1887  to  1391  this  glacier,  with 
the  concurrence  of  the  Lingenferner,  has  given  rise  to  four  bursts.  The  great 
decrease  in  the  volume  of  gkciers  in  the  second  half  of  the  nineteenth  century  has 
brought  about  in  the  upper  valley  of  the  Plima  a  topographical  situation  analogous 
to  that  of  the  glaciers  of  Otemma  and  Crete  Sdche.  The  Zufallfemer  and  the 
Laogenferner,  formerly  united  at  their  lower  extremity,  separated.  In  the  open 
space  left  between  the  two  glaciers,  the  waters  issuing  fron  the  Langenfemer 
formed  two  lakelets  that  flowed  away  below  the  terminal  tongue  of  the  Zufallfemer, 
a  tongue  traversing  the  principal  valley. 

The  Zufallfemer  having  increased,  thanks  to  the  slight  augmentation  occurring 
at  the  end  of  the  nineteenth  century,  stopiied  the  outflo  w  of  the  lakes,  and  a  large 
sheet  of  water  was  formed  behind  this  barrier. 

The  rupture  of  this  dam  caused  sudden  evacuations  of  the  basin.  In  1887  there 
was  a  first  burst  of  no  importance ;  in  1888  a  second  of  somewhat  greater  force ;  in 
1889  a  third  which  prove!  disastrous;  in  1891  a  fourth,  equally  destmctive. 

These  inuniations  have  brought  about  profound  modifications  in  the  valley  of 
the  Plima.  The  torrent  has  changed  its  bed  in  the  centre  of  the  village  of  Gand, 
ani  has  strewn  over  the  valley  enormous  quantities  of  blocks  and  of  detritus. 
"  The  floor  of  the  valley  is  a  sea  of  rocks  **  (*'  Die  Thalsohle  ist  ein  Stetnmeer  "), 
reports  the  Mitteilungen  des  Deutschen  und  Oesterreichischen  Alpenvereiru,  1891, 
No3.  12  and  13. 

9.  Vernagt  Glacier  (OetzthcJ), — This  glacier,  in  periods  of  advance,  chokes  np 
the  Rofenthal  and,  blocking  the  waters  issuing  from  the  upper  part  of  the  valley, 
forms  a  lake.  An  oxurrence  of  this  kind  happened  from  the  spring  of  160D  to 
September  9, 1601,  from  1678  to  1683,  from  November,  1771,  to  1774,  and  from  May, 

*  Dead  glacier  is  ice  left  behind  by  a  retreating  glacier,  the  melting  of  which  is 
delayed  by  its  heavy  oloak  of  morainic  material. 
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1845,  to  Noyember,  1848.  Daring  these  periods  of  stoppage,  five  terrible  floods  were 
produced;  on  July  20, 1600;  July  16, 1678 ;  June  14,  1845;  May  28, 1847 ;  and 
June  13, 1848. 

In  1845  the  Schlagintweits  estimated  the  volume  of  the  lake  at  7*9  million  cubic 
metres  (1,738,000,000  gallons). 

The  rush  of  these  enormous  masses  of  water  must  have  overturned  all  the 
Pleistocene  formations  in  the  Fendthal  and  Oetzthal.  The  destructive  inundations 
made  themselves  felt  as  far  as  the  valley  of  the  Inn. 

During  the  periods  of  the  existence  of  the  lake  its  basin  has,  on  the  other  hand, 
been  the  seat  of  an  important  sedimentation.  Prof.  Hess  has  estimated  the 
volume  of  matter  deposited  during  the  last  stoppage  at  not  less  than  723,000  cubic 
metres. 

A  part  of  this  matter  has  been  carried  away  by  the  glaciers  from  1845  to  1848, 
and  the  rest  by  the  torrents,  after  they  had  resumed  their  normal  course. 

10.  UebeHhalfenier, — In  periods  of  advance,  this  glacier  chokes  the  Seimer 
Eggenthal,  and  thus  produces  a  lake  and  then  glacier  6oods.  Such  an  inundation 
occurred  in  1847.  Now,  in  consequence  of  the  glacier's  retreat,  the  opening  of  the 
Senner  Eggentbal  has  been  freed,  and  the  lake  has  disappeared. 

The  great  glacier  extension  which  occurred  in  the  Alps  in  the  first  half  of  the 
nineteenth  century  occasioned  the  formation  of  a  great  number  of  barrier  lakes. 
Thus  in  1817  the  glacier  of  Zigiorenove  threw  it«elf  across  the  Borgne,  and  thus 
caused  the  accumulation  of  a  little  sheet  of  water  above  the  dam  (Forel,  "Le0 
variations  periodiques  des  glaciers  des  Alpes,"  YII*  rapport,  in  Jdhr,  d.  8.A.C., 
xxii.  1866).  In  similar  conditions  the  glacier  of  Trift  has  likewise  given  rise  to 
a  reservoir  {Jahr.  d.  S,A,C,y  ii.  1866,  p.  61). 

In  any  case,  there  is  no  doubt  but  that  an  exploration  of  the  glaciers  in 
Switzerland  and  in  France  *  by  scientists,  and  a  search  in  the  local  archives,  would 
bring  to  light  a  much  greater  number  of  such  inundations  than  are  at  present 
known.  So  last  summer  Prof.  P.  Girardin  discovered  that  during  the  first  quarter 
of  the  nineteenth  century,  an  advancing  glacier  of  the  valley  of  Champagny 
damned  the  torrent  and  formed  a  great  lake.  The  rupture  of  the  dam  caused  a 
terrible  outburst.    Traces  of  the  lake  and  of  the  inundation  are  yet  apparent. 

11.  Floods  caused  hy  the  Outflow  of  a  Lake,  independently  of  Olacier  Variations. 

1.  Lac  du  Tacul :  Situated  at  the  junction  of  the  glaciers  of  Leschaux  and 
G6ant,  at  the  northern  base  of  the  Pic  de  Tacul,  this  lake  has  occasioned  floods  at 
the  lower  extremity  of  the  Mer  de  Glace  ('  Travels  through  the  Alps,*  by  the  late 
James  Forbes.  New  edition  revised  and  annotated  by  W.  A.  B.  Goolidge, 
p.  85.  London  :  A.  &  C.  Black,  1900).  On  August  13, 1819,  this  Lac  du  Tacul 
gave  rise  to  an  inundation  in  the  Valley  of  Ghamonix  (Delebecque,  '  Les  Lacs 
Fran^aU'  (Paris,  1898),  p.  250). 

2.  The  Gorner  See  (not  the  tarn  on  the  Gomer  grat,  but  a  pool  at  the  base  of 
Monte  Bosa  itself)  causes  by  its  evacuation  an  increase  in  the  volume  of  the  Visp. 
On  August  23,  1900,  the  outflow  of  the  lake  poured  into  this  torrent  a  flood  of 
water  which  swept  away  a  bridge  and  covered  the  flelds  with  stones.  The  passage 
of  this  mass  of  water  below  the  glacier  must  cleanse  its  bed  of  most  of  the  detritus 
contained  in  it  and  carry  it  to  the  extremity  of  the  glacier. 

3.  Olaciei'  of  Eochhalmen, — This  glacier  during  the  summer  of  1766  gave  rise 


*  Thanks  to  the  late  Prof.  R  Biohter's,  of  Graz,  valuable  book,  *  Die  Gletsoher  der 
Ostalpen,'  on  the  Austrian  alps,  the  local  topography  of  the  glaciers  arc  better  known 
than  elsewhere. 
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to  two  floods  caused  by  the  discharge  of  a  lake  formed  by  it  These  floods  swept 
away  a  moraine  and  covered  the  cultivated  lands  with  sand  and  rubbish  ('Die 
Gbronik  des  Thales  Saas  fiir  die  Thalbewohner,  bearbeitet  und  herausgegeben  yon 
Peter  Joseph  Ruppen'). 

4.  M'drjdtn  See,— ¥  torn  1813  to  1900,  nineteen  sudden  eyacnations  of  this  lake 
under  the  Aletsch  glacier  have  been  recorded.  In  1873  10,000,000  cubic  metres 
(2,200,000,000  gallons)  flowed  away  in  eight  hours.  Such  was  the  force  of  the 
torrent  in  boring  itself  a  passage  under  the  Aletsch  glacier  that  jets  of  water  burst 
forth  through  the  openings  of  the  crevasses.  In  1878,  7,770,000  cubic  metres 
(1,709,400,000  gallons)  escaped  in  nine  hours.  It  is  evident  that  the  passage  of 
these  masses  of  water  must  have  to  a  considerable  degree  eroded  the  bed  of  the 
Aletsch  glacier  and  the  ravine  of  the  Massa,  the  torrent  issuing  from  its  base. 

6.  OJacier  of  Gurgl  (  Tyrof). — ^The  lake  formed  by  the  stoppage  of  the  Langethal 
due  to  this  glacier  gave  rise  to  a  flood  on  June  30, 1717.  Three  hundred  years 
previously,  as  reported  by  tradition,  the  G  urglerfemei:  caused  a  formidable  inunda- 
tion brpught  about  io  the  same  way  (' Forschungen  zur  deutschen  Landes  und 
Volkskunde,'  vi.  4 ;  E.  Richter, '  Urkunden  iiber  die  Ausbriiche  der  Yemagt  und 
Gurglergletscher  im  17  und  18  Jahrhundert.'    Stuttgart :  Engelhorn,  1892). 

III.  Floods  cavtsed  by  Reservoirs  situated  on^  under j  or  in  the  Glacier, 

1.  Glacier  of  La  Bechasse  {Savoy), — ^In  the  night  of  September  5-6,  1899,  the 
torrent  escaping  from  this  glacier  suddenly  deserted  its  usual  mouth  of  outlet  to 
issue  theoceforth  at  a  spot  300  metres  (1000  feet)  further  ofi*.  It  is  impossible  that 
the  water  can,  in  a  single  night,  have  scooped  its  way  through  a  mass  of  ice  300 
metres  (1000  feet)  thick.  It  is  likely,  therefore,  that  a  netwoik  of  sub-glacial 
passages  existed  at  the  lower  extremity  of  the  glacier  of  La  Rechasse,  and  that  no 
more  was  required  than  the  rupture  of  one  partition  to  divert  the  torrent  into  a 
new  channel.  This  phenomenon  was  the  reproduction  on  a  small  scale  of  that  of 
St.  G.rvaiF.  This  hydrographic  change  has,  of  course,  overthrown  the  moraines 
situated  in  front  of  the  torrent's  new  mouth  of  outlet. 

2.  Glacier  de  la  Tete  Rousse  {Mont  Blanc  Chain), — ^This  little  glacier,  in  the 
nights  of  July  11-12,  1892,  sent  forth  a  mass  of  water  estimated  at  200,000 
cubic  metres  (440,000,000  gallons),  producing  the  well-known  terrible  catastrophe 
of  St.  Gervais.  The  flood  rushed  with  a  mean  speed  of  50  kilometres  (31  miles)  an 
hour. 

The  burst  widened  the  bed  occupied  by  the  torrent  of  Bionnassay,  levelled  part 
of  the  moraine  of  the  Bionnassay  glacier,  carried  away  all  the  blocks  it  encountered 
on  its  passage,  several  of  200  cubic  metres,  and  deposited  the  whole  cargo,  estimated 
at  1,000,000  cubic  metres,  either  in  the  lower  part  of  the  valley  of  St.  Gkrvais, 
where  the  slope  diminished,  or  in  the  valley  of  the  Arve  by  the  village  of  Le  Fayet. 

3.  Glacier  des  Bossons, — Every  four  or  five  years,  according  to  the  report  of  the 
inhabitants  of  Cbamonix,  the  eastern  part  of  this  glacier  gives  rise  to  small 
bursts  due  to  the  outflow  of  sub-glacial  reservoirs.  On  August  11, 1892,  a  relatively 
strong  glacial  flood  was  produced,  which  carried  away  a  great  mass  of  gravel  and 
pebbles  (*  Ministdre  de  I'Agricultnre,  Administration  des  Eaux  et  Forets;  Ex- 
position universelle  Internationale  de  1900  &  Paris ;  Les  torrents  glaciers,'  per  M. 
Kuss,  Inspecteur  des  Eaux  et  ForSts,  p.  42.    Paris :  Imprimerie  Nationale,  1900). 

4.  Glacier  des  Felerins, — According  to  the  information  which  M.  Henri  Vallot  was 
good  enough  to  supply  me,  the  small  frozen  sheet  of  water  situated  directly  under 
the  Aiguille  du  Midi  and  commanding  Pierre  Pointue  gave  rise  to  a  little  burst  in 
1898.  The  flood  carried  away  the  vegetation,  laid  bare  the  fixed  rocks,  and  swept 
ofi"  trains  of  small  stones  and  gravel. 
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5.  Glacier  de  la  Neuvaz. — Oq  June  22, 1898,  a  small  buret  of  no  importance  was 
caused  by  the  outflow  of  a  glacier-pocket  pool.  Its  action,  however,  resulted  only 
in  the  transport  of  sand  and  mud. 

6.  Glacier  of  Festi. — On  August  1,  1899,  the  breach  of  a  glacier-pocket  pool 
caused  a  sudden  swell  in  the  torrent  which,  in  consequence,  carried  away  great 
blocks  of  stones  (F.  A.  Forel,  M.  Lugeon,  and  E.  Muret,  "  Les  variations  period- 
iques  des  glaciers  des  Alpes,"  XX"  rapport,  1899,  in  Jakrb,  d,  S.A,C.,  xxxv.  p.  215). 
In  1875  Sir  Martin  (Conway  witnessed  a  sudden  swell  of  this  torrent,  connected,  in 
all  likelihood,  with  the  evacuation  of  a  glacier  reservoir. 

7.  In  1899  Zmutt  glacier  set  loose  a  flood  capacious  enough  to  cause  at  Sion  a 
rise  of  0*5  metre  (1*64  foot)  in  the  level  of  the  Rhdne  (see  authority  last  cited, 
p.  216). 

8.  Glacier  de  Eohherg, — On  August  21,  1898,  a  pool  of  water  in  the  interior  of 
this  glacier  burst.  The  flood  carried  away  a  part  of  the  moraine,. swept  off  blocks  of 
50  to  60  cubic  metres  (circa  1760  to  2120  cubic  feet),  cut  the  railvray  from  Visp  to 
Zermatt  at  two  points,  and  in  both  places  covered  the  line  with  a  layer  of  materials 
2*5  metres  (8*2  feet)  deep,  comprising  blocks  of  2  to  3  cubic  metres  (70  to  106 
cubic  feet)  each  (see  authority  previously  cited,  XIX*  rapport,  1898,  in  Jahrh, 
xxxiv.). 

9.  Every  year  the  glacier  of  Funtaiglas  (T5di)  swells  the  torrent  it  feeds.  For 
twelve  hours  the  waters  continue  to  rise,  making  off  with  heavy  materials.  There- 
after they  again  subside. 

10.  Schwenser  Ferner  (OeizthcU  D%sirici).'-OtL  July  9,  1891,  the  Schwenser 
Feroer  gave  rise  to  a  flood,  consequent  on  the  evacuation  of  superficial  cavities 
35  to  40  metres  (115  to  131  feet)  long,  and  about  20  metres  (65^  feet)  broad. 
Inconsiderable  mass  of  water  though  it  was,  it  yet  wrought  great  damage  by  reason 
of  the  rapidity  of  the  slope  down  which  it  rushed.  The  Langgrubthal,  a  dale 
situated  below  the  Schwenser  Ferner,  was  covered  with  stones.  The  torrent,  more- 
over, exerted  erosive  force  on  the  banks  and  caused  displacements.  It  further 
brought  about  changes  in  the  disposition  of  its  bed  above  Kurzhof  (observations 
of  Dr.  Greim). 

Besides  the  cases  above  enumerated,  Alpine  publications  record  various  out- 
bursts of  water  discharged  by  glaciers,  the  information  about  which  is  not  sufficient 
to  enable  them  to  be  traced  to  their  causes.  Thus  in  1850,  according  to  the  testi- 
mony gathered  by  Prof.  Forel  (F.  A.  Forel,  "  Les  Variations  periodiques  des 
Glaciers  des  Alpes,"  XIV"  rapport,  1893,  in  Jahrh.  d.  S.A.C,^  xxix.,  1894),  the  glacier 
of  Tr6-la-Tdte  appears  to  have  given  rise  to  a  strong  flood.  In  1866  that  of  Macng- 
naga  likewise  caused  an  inundation,  destroying  a  part  of  the  moraine  and  covering 
the  mountain  pastures  with  enormous  blocks  of  stone  and  with  sand  ('*  Excuralon 
dal  1886  al  1868.  Notizie  dell  ingegnere  Felice  Giordano,"  in  Boll,  del  C,A,L 
(Turin,  1868),  2  Sem.  No.  13,  p.  282).  In  1892,  again,  the  glacier  of  Weingarten 
on  the  Simplon  likewise  gave  rise  to  a  sudden  rise  in  the  torrent,  which  swept  down 
an  **  enormous  mass  of  materials  "  (F.  A.  Forel,  as  above  cited,  XIII*  rapport,  1892, 
in  Jahrh,  xxviii.)  and  destroyed  the  Simplon  road  and  several  chalets. 

The  number  of  floods  produced  by  the  outflow  of  glacier  reservoirs  is  undoubtedly 
much  greater  than  the  list  above  adduced.  It  is  only  within  the  last  ten  years 
that  these  phenomena  have  been  noticed.  Moreover,  as  very  frequently  they 
devastate  only  the  high  pasture  lands,  they  often  escape  attention  and  record. 

NOBWAY. 

The  great  increase  in  the  volume  of  Norwegian  glaciers  which  prevailed  in  the 
first  half  of  the  eighteenth  century,  causing  an  advance  on  their  part  of  2  to  3 
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kilomelres  (1*24  to  1*86  EaglUh  mile),  mast  have  given  rise  to  numerous  barrier- 
lakes,  and  consequently  to  frequent  floods.  The  facts,  however,  have  not  been  noted. 
We  must  therefore  restrict  our  investigations  to  more  recent  inundations. 

I.  Floods  produced  hy  Evacuation  of  Border  or  Barrier  Lakes, 

1.  In  the  Lyngenfjord  chain  the  glacier  of  Strupen  forms  a  border  lake, 
similar  to  the  Marjelen  See,  1600  metres  (5248  feet)  according  to  some,  3000 
metres  (9840  feet)  according  to  others,  in  length,  and  800  metres  (2624  feet) 
broad.  On  July  17,  1898,  Messrs.  Slingsby,  Hastings,  and  Haskett-Smith  dis- 
covered this  basin,  and  found  it  full  (W.  CJecil  Sliogsby,  "Mountaineering  in 
Arctic  Norway,**  in  Alp.  cT*.,  May,  1899).  A  few  days  later  it  was  found  to  be 
empty,  the  waters  having  run  away  under  the  glacier.  This  outflow  must  have 
produced  in  the  lower  valley,  if  not  a  flood,  at  least  an  inundation.  Since,  how- 
ever, this  lower  valley  is  uninhabited,  the  event  passed  unobserved.  Similar 
evacuations  must  happen  frequently  enough,  as  at  the  Marjelen  See,  causing  erosions 
and  transport  of  material. 

2.  The  glacier  of  MelkedaX  (Jotunheim)  blocks  a  lacustrine  valley,  open  at  its 
base,  and  separates  5vre  Melkedalsvand  from  Store  Melkedalsvand.  Yroni  time 
to  time  Ovre  Melkedalsvand  breaks  through  the  ice-dam  and  causes  a  burst.  An 
accident  of  this  nature  happened  in  1855  or  1856,  in  1879,  in  1894,  and  on  August  11, 
1901.  The  rush  of  water  sweeps  away  all  the  land  and  vegetation  in  its  course,  and 
rolls  down  blocks  as  "  large  as  houses." 

3.  The  Bemhesdahkaak,  a  branch  of  the  Hardangeijokull,  in  the  same  manner 
as  the  Strupen,  causes  a  border  lake,  and  called  the  Dasmmevand.  Whenever 
its  evacuation  is  brought  about  suddenly,  it  produces  floods  in  the  lower  valley, 
the  Simodal.  Such  an  occurrence  happened  in  1891,  1892,  and  1893.  The 
inundation  of  1893  was  particularly  terrible.  **  Everything  the  torrent  encountered 
on  its  course — ^bridges,  trees,  blocks  of  stones — ^were  swept  ofif  and  scattered  in  the 
valley.  The  trees  along  its  line  of  route  were  torn  up  and  borne  away.  Prairies 
and  natural-grass  lands  were,  in  places,  covered  with  great  bJocks.  The  Simodals- 
fjord,  into  which  the  torrent  empties,  became,  it  is  said,  so  filled  with  floating  wood 
that  the  mail  steamer  had  to  describe  a  semicircle  round  the  obstruction,  and  was 
unable  to  put  in  at  the  entrance  of  the  Simodal  (Vibe, '  Soadre  Bergenhus  Amt,,' 
p.  244  :  Krutiania,  1896). 

II.  Floods  caused  by  Evactiation  of  Reservoirs  situated  on,  or  in  the  Interior  of 

the  Olacier, 

1.  On  July  1, 1904,  in  the  district  of  Lunde,  M.E.  A.  Martell  saw  an  avalanche 
of  ice  fall  from  the  upper  portion  of  the  JostedalsbraB.  Through  the  gaping  hole  left 
by  the  severance  of  the  ice  there  burst  forth  an  enormous  waterspout.  This  is  a 
conclusive  proof  of  the  existence  of  sub-glacial  or  glacier-pocket  reservoirs  (E.  A. 
Martel,  "  Ruptures  de  poches  d*eau  des  glaciers,"  in  La  Nature^  Paris,  No.  of  25 
Mars  1895). 

2.  In  1900  and  1903,  the  Tunsbergddlsbrm  produced  a  great  flood  caused  by  the 
outflow  of  a  sub-glacial  lake.  This  sheet  of  ¥rater  is  formed  under  a  tributary  of  the 
TunsbergdalsbrsB,  the  Store  Brimkjedlebrs,  at  the  junction  of  the  two  glaciers. 
It  is  probable  that  the  bed  of  the  Store  Brimkjedlebrao  presents  a  depression 
favouring  the  union  of  the  waters.  The  formation  of  the  lake  is  a  consequence  of 
the  actual  retreat  of  the  glacier.  The  Store  Brimkjedlebraa  being  no  longer  able 
to  fill  up  the  depression  it  formerly  occupied,  the  void  thus  left  by  it  is  occupied 
by  the  waters  in  question. 

The   inundation  of  1900  has  caused  a  displacement  of  the  junction  of  the 
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torrent  (Tunsbergdalsely)  with  the  mun  watercourse  in  the  Joetedal  yalley,  the 
junction  being  situated  15  kilometres  (9  miles)  from  the  glacier.  The  floods  hare 
done  no  more  than  transport  mud  and  gravel  (J.  Rekstad,  "Opdamning  vad 
Tunsbergdalsbraeen,  i  Sogn,"  in  Naturen,  Bergen  xxv,,  No.  3,  March,  1901,  and 
xxviii.,  No.  1,  January,  1904). 

II L  Floods  the  Causes  of  which  are  unknown. 

1.  The  Kvalvikselv,  fed  by  the  glaciers  of  the  Ruksisyagge  and  of  the  Groalsseo 
vaggegaisse  (LyngenQord),  sometimes  undergoes  sudden  swellings  ('  Beskrirelse  af 
Tromsd  Amt./  p.  10  :  Cbristiania,  1870). 

2.  The  glader  of  Veile/jord  (Jostedalsbra)  gave  rise  in  1820  to  a  flood  which 
overturned  and  scattered  the  moraines  and  destroyed  the  forests  and  dwelling- 
places  in  the  valley.  In  1868  the  traces  of  this  catastrophe  were  still  discernible 
(C.  de  Sene,  *Le  Noi^c  de  Jostedal,'  p.  10:  Christiana,  1870). 

3.  Towards  1830  the  glacier  of  Kjaorringbotn  (Folgefond)  discharged  a  flood  of 
water  which  covered  the  banks  of  the  torrent  with  gravel,  sand,  stones,  and  blocks 
of  ice  (Sexe,  *  Om  Snebneen  Folgefond,*  p.  15 :  Christiania,  1864). 

4.  In  1857  the  Buerbrm  (Folgefond)  launched  a  similar  mass  of  water  (see 
authority  last  cited). 

5.  In  1893,  the  Riingshrm,  on  the  Horungtinder,  was  pierced  at  its  lower  ex- 
tremity by  a  long  tunnel.  Tde  natives  ventured  ioto  this  carem  to  a  distance  of 
several  hundred  yards,  when  they  were  stopped  by  a  deep  body  of  water  (W. 
Cecil  Slingsby,  "New  Expeditions  in  1894,  Norway,"  in  Alp.  /.,  No.  127, 
February,  1895).    Perhaps  it  had  given  passage  to  an  outburst. 

Iceland. 

The  glaciers  of  Iceland,  the  most  extensive  in  Europe/  produce  floods  so  terrible 
and  so  frequent  that  the  Icelandic  language  has  a  special  word,  jokulhlaupt 
("glacial  outbreak"),  to  denote  this  phenomenon. 

The  "  Jokulhlaupt "  are  the  products  of  phenomena  of  two  difierent  kinds. 
Several  Icelandic  ice-caps  are  pierced  by  volcanic  craters.  When  one  of  these 
volcanoes  is  in  eruption,  it  dislocates  the  glacier,  melts  it,  and  causes  the  outflow 
of  veritable  deluges  of  ice,  water,  and  blocks  of  stone.  By  the  side  of  these 
"  Jokulhlaupt  *'  of  volcanic  origin,  there  are  others  of  suflScient  frequency,  plainly 
of  glacial  origin,  produced  by  the  outflow  of  barrier  or  border  lakes  or  glacier 
reservoirs.  These  floods,  though  less  powerful  than  the  volcanic  Jdkulhlanpt,  are 
yet,  in  a  singular  degree,  more  important  than  those  produced  in  the  Alps.  So 
frequent  are  such  outbursts,  that  Sveinn  F^son,  an  Icelandic  scientist,  who 
observed  very  accurately  the  glaciers  of  Iceland  from  1792  to  1794,  names  these 
floods  ordinary  jokulhlaupt,  and  the  volcanic  jokulhlaupt  extraordinary  jokulhlaupt. 

Dr.  Thoroddsen,  the  eminent  Icelandic  geologist,  and  the  nuin  most  conversant 
with  this  island,  enumerates  the  following  glaciers  as  productive  of  glacial 
"jokulhlaupt "  :— 

(1)  Solheima  Jbkull  (massif  of  the  Myrdals  Jokull).  The  floods  are  due  to  the 
outflow  of  a  Bandsee  (or  border-lake).  They  often  occur  several  times  in  one 
summer.  "  The  flood  of  water  levels  the  moraines  and  transports  their  materials 
into  the  bed  of  the  torrent,  which  sweeps  ofi*  to  the  sea  an  enormous  mass  of 
gravel,  drift-ice,  and  vast  blocks  "  (Thoroddsen,  "  Kejse  i  Vester-Skaptafells  Syssel 
paa  Island  i  Sommeren  1893,"  in  Oeogr.  TidsL,  1893-1804,  xii.  7,  p.  171). 

*  The  most  extensive  glacier,  the  VatnajokuU,  lias  an  area  of  8500  square  kilometi^ 
(8281  square  miles). 
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(2)  The  Bouth-west  branch  of  the  Vatna  Jokull,  which  feeds  the  Djupa,  like- 
wise gives  rise  to  floods,  consequent  on  the  evacnation  of  a  border-lake. 

(3)  A  lake  situated  on  the  same  glacier,  at  the  foot  of  a  nunatctk,  also  produces 
inundations. 

(4)  The  Skeidarar  Jokull  (south  slope  of  the  Yatna  Jokull),  when  swelling,  bars 
the  courses  of  the  Sula  and  the  Nupsa,  and  causes  the  formation  of  barrier- 
lakes,  and  consequently  of  outbursts.  In  1892  this  glacier  launched  a  frightful 
"  jokulhlaupt,"  due,  in  the  opinion  of  Thoroddsen,  to  the  outflow  of  enormous 
masses  of  water  contained  in  the  interior  of  the  glacier  or  on  its  surface.  The 
flood  wrenched  considerable  projections  from  the  Skeidarar  Jdkull,  and  covered 
with  drift-ice  large  spaces  between  the  glacier  and  the  sea.  At  one  point  these 
formed  a  barrier  7  kilometres  (4*35  miles)  broad.  Many  of  the  blocks  had  a 
height  of  15  to  20  metres  (49  to  65J  feet).  This  mass  of  ice,  blackened  with  sand, 
gravel,  and  lumps  of  rock,  looked  like  a  lava  torrent.  The  inundation  affected 
a  territory  of  600  to  700  square  kilometres  (231  to  270  English  square  miles). 
Consequent  on  this  burst,  several  watercourses  changed  their  direction"  {vide 
Thoroddsen,  *  Rejse  i  Vester-Skaptafellsyssel,'  p.  196). 

(5)  The  Breidamerkur  Jokull  gives  rise  to  barrier  lakes,  the  sudden  outflow  of 
which  produces  floods. 

(6)  Another  branch  of  the  Breidamerkur  Jokull,  which  feeds  the  Jokuhd  da 
Breidamerkursandi,  gives  rise  to  "jokulhlaupt"  (Sveinn  Pdlsson,  "Forsog  Til  en 
Physisk  Geografisk,  og  Historiske  Beskrivelse  over  de  islandske  Is-bioerge,  I  Anled- 
ning  af  en  Keise  til  de  fomemeste  deraf  i  Aarene  1792  til  1794,"  in  Den  Norske 
Turisforenings  Aarhog  for  1882,  p.  37 :  Eristiania). 

(7)  The  eastern  branch  of  the  Heinabergs  Jokull,  barring  a  lateral  valley,  forms 
a  lake,  and,  on  the  breaking  through  of  the  glacier  dam,  a  flood.  Near  the  torrent 
the  sand  shows  circular  cavities  hollowed  out  by  the  melting  of  the  blocks  of  ice 
carried  away  and  stranded  by  the  flood  (Thoroddsen,  **  Fra  det  sydostlige  Island,'^ 
in  Oeogr,  Tidsk,,  xiii.,  1895-1896,  1  and  2,  p.  8). 

(8)  On  the  north-east  slope  of  the  Vatna  Jokull,  the  variations  in  length  of  the 
glaciers  cause  the  formation  of  extensive  barrier  lakes,  the  evacuation  of  which  is 
not  brought  about  without  floods  (Thoroddsen, '  Islands  J5kler  i  Fortid  og  Nutid,' 
p.  16,  separate  impression). 

The  whole  area  lying  between  the  Vatna  Jokull  and  the  sea,  as  also  tho 
coast  land  to  the  south-east  of  the  Myrdals  Jokull,  is  composed  of  sand,  in 
great  part  of  glacial  origin.  The  *'  Jokulhlaupt,"  passing  through  this  territory 
of  characteristically  loose  build,  are  incessantly  overturning  its  soil.  In  one  case, 
moreover,  they  hurl  into  the  sea  enormous  masses  of  heavy  material.  These 
constitute  the  understratum  of  new  deposits  to  be  added  to  and  built  up  by  slow 
stages.  The  "  Jokulhlaupt "  are  thus  one  of  the  most  powerful  agents  in  the 
formation  of  these  lowlands. 

Spitsbergen. 

During  the  few  weeks  of  the  Arctic  summer,  from  June  15  to  August  15, 
the  glaciers  of  Spitsbergen  generally,  but  especially  those  in  the  western  part  of 
the  archipelago,  are  subjected  to  intense  fusion.  As  we  are  told  by  Sir  Martin 
Conway  and  Prof.  E.  J.  Garwood,  the  glaciers  are  furrowed  by  copious  torrents, 
floating  large  masses  of  melting  snow.  There  is  accordingly  a  superabundance 
of  water  for  the  formation  of  barrier  and  border  lakes,  as  also  of  numerous  sub-  and 
intra-glacier  pools,  which  in  emptying  themselves  give  rise  to  floods.  In  the 
interest  of  the  science  of  glaciers,  the  explorations  of  Sir  Martin  Conway  and  Prof. 
Garwood  have  therefore  been  specially  important.    On  the  Nordenskiold  glacier. 
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as  also  those  in  the  neighbourhood  of  King's  bay,  these  travellers  enoountered 
frequent  border  lakes  and  surface  glacier  pools,  and  have  determined  the 
effects  of  their  floods.  These  effects  consist  mostly  in  the  transport  of  glacial 
materials,  their  transformation,  asd  their  accumulation  at  certain  points.  Thus 
the  outburst  of  a  border  lake  on  the  King's  glacier  carried  away  into  the  ice-tunnel 
by  which  it  emptied  iteelf,  rubbish  and  materials  belooging  to  moraines.  *'  The 
direction  of  this  channel  was  at  right  angles  to  the  main  lie  of  the  valley,  so  that, 
on  the  valley  becoming  free  of  ice  as  the  climate  ameliorated,  this  water-worn 
glacial  material  would  be  deposited  as  a  gravelly  ridge  running  roughly  at  right 
angles  to  the  valley  and  forming  a  karae"  (^'Additional  Notes  on  the  Glacial 
Phenomena  of  Spitsbergen"  in  Quart  Journal  of  (he  Oeologioal  Society^ 
November,  1879,  Iv.  p.  686).  This  observation  of  Prof.  Garwood's  is  very 
important,  and  should  cast  distrust  on  the  method  which  consists  in  diagnosing 
the  origin  of  Pleistocene  substances  according  to  their  facies. 

Gbeekland. 

On  the  west  coast  of  Greenland,  up  to  72°  25'  N.  at  least,  the  inland  ice  ex- 
periences, from  the  first  half  of  June  to  the  beginniog  of  September,  an  ablation 
of  the  most  intense  kind,  resulting  in  the  formation  of  a  very  great  number  of 
glacial  torrents  and  of  glacier  surface  lakes.  The  surface  of  the  inland  ice  is, 
so  to  say,  cut  up  with  watercourses,  which  leave  between  them  hillocks  of  ice. 
It  looks  like  an  archipelago  divided  by  a  network  of  canals.  The  maps  of  the 
border  of  the  inland  ice,  again,  prepared  by  the  Danish  officers,  show  the  frequency 
of  border  lakes  in  this  region.  All  the  conditions,  therefore,  are  present  for  the  pro- 
duction of  frequent  floods.  If  we  hear  but  seldom  any  mention  of  this  pheno- 
menon in  Greenland,  the  reason  is  that,  the  country  being,  so  to  say,  a  desert, 
such  inundations  mostly  pass  unobserved.  The  accounts  of  Danish  explorers, 
who  within  the  last  twenty-five  years  have  studied  the  western  skirts  of  the 
inland  ice,  leave  no  doubt  as  to  the  frequency  of  this  phenomenon.  Jensen,  for 
example,  reports  that  the  Tasersuak,  barred  by  the  ice  of  Frederikshaab,  will  pro- 
duce outbreaks  (*  Meddelelser  om  Gronland,'  L  p.  43 :  Copenhagen) ;  how  such 
floods  are  also  produced  by  two  lakes  to  the  east  of  Godthaab  (ibtd,j  viii.  p.  88), 
and  by  a  fourth  basin  situated  on  the  inland  ice  to  the  east  of  Stromfjord, 
66-67®  N.  (tWc?.,  viii.  p.  GQ).  One  day,  reports  this  officer,  Eskimos  were  hunting 
in  a  valley  beneath  the  inland  ice.  Suddenly  the  torrent  began  to  swell,  inundating 
the  valley  and  drowning  one  of  the  hunters.  Another  time  the  inundation  of  a 
torrent  issuing  from  the  inland  ice,  probably  caused  by  the  yielding  of  a  glacier- 
barrier,  carried  away  four  oumiaks  (Greenland  boats),  which  their  owners  had 
drawn  up  on  the  dryland  a  long  way  from  the  river  ('Meddelelser  om  Gronland,' 
].  p.  132).    These  accounts  prove  the  existence  of  glacial  floods  in  Greenland. 

Alaska. 

Hitherto  no  glacial  outbreaks  have  been  reported  from  Alaska,  but  that  is 
no  reason  for  assuming  that  none  occur.  In  fact,  the  reeervoirs  necessary  for  the 
production  of  such  inundations  are  very  abundant  in  that  region;  barrier  and 
border  lakes,  as  also  glacier  lakes  proper.  One  of  the  affluents  of  the  Stikine  river, 
for  example,  is  obstructed  by  a  glacier.  After  noting  this  topographic  fact.  Prof. 
Israel  Russell  adds  that  basins  of  water  of  this  kind  are  common  in  the  region 
lying  farther  to  the  north  ("  The  Glaciers  of  North  America,"  in  the  Geogr,  Joum., 
xii.,  December  6,  1898,  p.  558).  One  of  the  branches  of  the  Muir  glacier  forms 
a  barrier-lake  6*5  kilometres  (4  English  miles)  long  and  000  metres  (1968  English 
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feet)  broad.  Between  the  Chaiz  and  Hitchcock  hills  and  the  Malaapina  glacier 
are  numerous  border  lakes.  What  happens  in  the  glacier  mctsn/s  of  the  rest  of 
the  world  must  likewise  happea  in  Alaska — glacier  floods.  The  lakes  in  Alaska 
empty  themselves  frequently,  and  in  emptying  themselves  they  cause  glacier 
<)atbursts. 

The  Hihaxata. 

The  high  valleys  of  the  Western  Himalaya  and  the  Earakoram  are,  as  is  well 
knowDy  traversed  by  torrents  of  mud,  called  by  the  natives  of  Baltistan  '*  shwas,*' 
and  analogous  to  the  torrential  '*  lave "  of  the  French  foresters  ia  the  Alps.  If 
in  many  cases  these  **  shwas"  are  due  to  the  dilution  of  glacial  mud,  encumbering 
the  high  Himalayan  valleys,  with  the  melting  from  the  snow  and  ice,  they  are 
also  very  frequently  produced  by  glacier  outbreaks,  properly  so  called.  On  this 
last  point,  all  the  explorers  of  the  Kashmir  glaciers — Colonel  Godwin-Austen, 
Sir  Martin  Conway,  and  Prof.  Norman  Collie — are  agreed.  In  those  regions 
inundations  produced  by  the  outflow  of  glacier  lakes  are  extremely  frequent,  and 
tobe  regarded,  not  as  an  accident,  but  rather  as  a  normal  occurrence. 

I.  Floods  caused  by  a  Barrier-lake  due  to  Glacier  Variation. 

The  high  valleys  of  Kashmir  are,  in  general,  very  narrow,  and  their  lateral 
crests,  from  the  great  altitude  they  attain,  are  clad  in  extensive  glaciers.  As 
often,  therefore,  as  the  lateral  glaciers  make  a  rapid  advance,  they  bar  the  principal 
valley,  and  there  give  rise  to  the  formation  of  lakes,  which,  in  turn,  produce  floods. 
Such  is  the  situation  in  the  case  of  the  glacier  of  the  Tasbing,  which  In  1850 
blocked  the  valley  of  Ropal  (Norman  CoUie, '  Climbidg  in  the  Himalaya  and  other 
Mountain  Ranges.'  Edinburgh :  Douglas,  1902).  Such  is  equally  the  case  with 
the  great  glacier  of  Blafo.  This  latter  glacier,  when  in  advance,  closed  the  valley 
of  Braldoh,  and  led  to  the  formation  of  a  barrier-lake  of  "  several  miles  long,"  the 
eudden  outflow  from  which  produced  a  terrible  flood.  It  was  to  an  inundation  of 
this  kind,  in  all  likelihood,  that  was  due  the  destruction  of  a  village  reported  by 
local  tradition.  The  inhabitants,  when  relating  the  event  to  Godwin-Austen  in 
1861,  referred  its  date  to  two  centuries  before  that  time. 

11.  Floods  caused  by  Lakes  independent  of  Glacier  Variations  and  by  Glacier  Lakes. 

The  great  glaciers  of  the  Karakoram — the  Baltoro,  Biafo,  Hispar,  etc. — ^are, 
together  with  the  Seward  of  Alaska,  the  greatest  ice -streams  of  the  Alpine  type  at 
present  in  existence.  These  enormous  streams,  50  to  68  kilometres  (31  to  42  miles) 
long,  have  a  very  gentle  slope,  averaging  3*5°.  The  lower  limit  of  the  neuA  is 
accordingly  foimd  at  a  very  great  altitude,  5700-5800  metres  (18,696-19,024 
English  feet)  on  the  Baltoro  in  1902  (Dr.  Jacob  Guillarmod, '  Six  mois  dans 
I'Himalaya.'  Sandoz,  Neuch&tel).  A  vast  surface  of  ice  thus  lies  expossd  to 
fusion,  a  fusion  all  the  more  intense  inasmuch  as  the  climate  is  very  hot.  During 
his  stay  of  nine  weeks  on  the  Baltoro,  Dr.  Jacob  Guillarmod  found  the  daily 
maximums  invariably  above  32^  Fahr.,  and  frequently  saw  the  thermometer  mount 
to  68°  Fahr.,  as  also  four  times  to  959  Fahr.  Under  these  conditions,  the  melting 
is  very  rapid,  and  consequently  the  glaciers  of  the  Karakoram  are  furrowed  by 
numerous  and  powerful  torrents,  while  beside  their  banks  flow  copious  water- 
course?.   These  rivers  give  rise  to  numerous  border  and  glacier  surface  lakes. 

On  the  Hispar,  Sir  Martin  Conway  reports  frequent  surface  sheets  of  water. 
On  the  glacier  of  Funmah,  Godwin-Austen  encountered  several  surface  glacier 
iiikes,  and  also  border  lakes.    In  1861  the  Baltoro  comprised  numerous  surface 
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basins  450  metres  (1476  EDglish  feet)  long  by  60  to  dO  metres  (196  to  295  English ' 
feet)  broad.    On  the  passage  of  the  Conway  Expedition  of  1892,  these  bodies  of 
water  were  no  less  abundant  than  in  1861.    In  1902,  Dr.  Jacob  Goillarmod  record 
the  presence  of  frequent  border  and  glacier  surface  lakes.    The  phenomenon  is ' 
therefore  a  constant  occurrence  on  this  glacier. 

It  appears  that  the  great  glaciers  enclose,  besides,  glacier  pocket  resenroirs. 
Twenty-two  kilometres  (13}  English  miles)  from  the  front  of  the  Baltoro,  M. 
GtdUarmod  found  a  basin  of  considerable  dimensions,  which  had  emptied  itself  by 
a  fissure  at  the  bottom.  On  one  side  of  this  basin  there  opened,  in  the  thickness  of 
the  glacier,  a  cavity  more  than  30  metres  (98  English  feet)  deep,  which  no  doubt 
served  as  bed  of  an  intra-glacier  torrent. 

Colonel  God  win- Austen  noticed  that  the  glacier  surface  cisterns  often  emptied 
themselves  in  a  night,  and  then  filled  again  very  rapidly  from  the  contribations 
of  numerous  inter-glacier  drains.  On  the  sides  of  these  cisterns,  he  relates,  are 
little  holes,  through  which  the  water  runs  out  as  through  so  many  taps. 

On  the  glacier  of  Biafo,  again,  Mrs.  F.  Bullock  Workman  reports  irregular 
openings,  the  diameter  of  which  does  not  exceed  the  breadth  of  a  human  head, 
leading  to  profound  abysses. 

All  these  border  and  glacier  lakes  empty  themselves  at  irregular  intervals. 
The  arrival  of  the  floods  of  water  at  the  lower  extremities  of  the  glaciers  is  a 
signal  for  the  issue  of  torrents  of  mud.  In  the  environs  of  the  village  of  Tisir,  in 
the  valley  of  Basha,  Godwin-Austen  saw  the  fields  covered  with  sand,  detritus, 
and  great  blocks  of  stone,  eight  or  ten  houses  buried,  and  great  trees  overturned. 
The  disaster  was  the  effect,  so  the  natives  told  him,  of  a  flood  caused  by  the  sudden 
evacuation  of  a  glacier  lake.  Whoever  has  not  witnessed  one  of  these  floodp^ 
writes  this  admirable  observer  of  glaciers,  can  form  no  idea  of  the  transporting 
power  of  those  masses  of  water  and  melting  snow. 

The  floods  level  the  moraines,  sweep  away  their  materials,  push  before  and  with 
them  all  the  blocks  of  stone  they  encounter,  and  carry  ofif  an  enormous  mass  of 
mud.  There  is  no  need,  however,  to  exaggerate  the  power  of  these  phenomena. 
Their  effects  are  strictly  limited  to  the  valley  bottoms.  Godwin-Austen  estimates 
the  breadth  of  the  '*  shwa  *'  he  witnessed  at  27  metres  (88*58  English  feet),  and 
its  depth  at  4*5  metres  (14*76  Eoglish  feet).  Conway  reckoned  the  ''shwa**  he 
witnessed  at  12  metres  (39*37  feet)  broad. 

This  long  catalogue  may  show  that  glacial  outbursts  are  produced  in  all  regions 
covered  with  glaciers,  and  that  their  frequency  is  proportioned  to  the  extent  of  the 
glaciers.  In  the  Alps,  where  glacial  phenomena  are  reduced  to  a  very  small  com- 
pass in  comparison  with  their  development  in  the  Earakoram,  Alaska,  Spitsbergen^ 
and  Greenland,  no  less  than  nineteen  such  outbursts  have  been  duly  authenticated 
since  1890. 

These  inundations  exert  considerable  erosive  power,  modify  markedly  the  line  of 
the  valley  bottoms  they  follow,  in  the  way  both  of  enlargement  and  of  displacement. 
They  also  exert  important  transporting  force,  displacing  great  blocks  and  carrying 
away  enormous  masses  of  mobile  material,  which  they  accumulate  at  the  mouths 
of  glens  opening  into  the  principal  valley,  and  at  points  where  the  slope  suddenly 
lightens.  ConEequently,  in  the  valleys  subject  to  these  phenomena  the  actual 
glacial  formations  are  transported  to  a  distance,  and  receive  a  new  fades,  while  the 
Pleistocene  deposits  are  refashioned  throughout  the  whole  zone  touched  by  the 
inundation.  It  has  to  be  further  observed  that  the  floods  destroy  the  forests 
they  overtake,  and  deposit  enormous  quantities  of  wood  on  the  places  where  they 
stop  or  lose  velocity.    The  catastrophe  of  Gietroz  in  1818,  for  example^  floated 
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into  the  valley  of  the  Bhdae  vast  masses  of  wood.  A  part  of  it  was  derived  from 
the  destruction  of  a  great  number  of  chalets.  The  inter-glacial  lignites  might  be 
traced  to  this  origin. 

The  action  of  bursts  may  be  compared  to  that  of  the  shoots  of  water  artificially 
produced  in  some  of  the  ports  on  the  French  coast  of  the  English  Gbanntdy  in 
order  to  clear  their  entrances  of  pebbly  obstructions  and  throw  them  back  into  the 
deep  sea. 

These  inundations  must  have  been  produced  in  the  Glacial  period  under  the 
same  conditions  as  to-day  in  Greenland  and  other  Arctic  regions.  This  being 
incontestible,  it  is  in  our  opinion  proper  to  observe  a  very  great  reserve  in  deter- 
miniog  the  origin  of  the  Quaternary  formations.  In  a  number  of  cases  geologists 
are  certainly  in  error  in  attributing  exclusively  to  glaciers  formations  which  are  the 
combined  product  of  glaciers  and  of  running  waters.  The  "  fluvio-glaciaires  *' 
deposits  cover  a  greater  surface  than  "  formations  glaciaires "  properly  so  called. 
Tne  part  played  by  floods  issuing  from  glaciers  has  hitherto  been  too  much 
neglected.  Now,  in  our  opinion  the  part  played  by  such  waters  is  considerable. 
The  water  circulatiDg  under  the  glacier  is  charged  with  mineral  particles.  It  is 
thus  a  particularly  active  agent  of  erosion.  When  it  runs  in  a  broad  bed,  the 
water  acts  as  a  polisher ;  perhaps  many  rochei  moutonnees  result  from  this  effect 
of  the  glacial  waters ;  when  enclosed  in  a  ravine,  it  acts  as  a  saw ;  lastly,  when 
a  great  flood  of  water  is  produced,  it  transports  to  a  distance  materials  supplied 
to  it  by  the  glacier,  and  with  these  materials  it  fills  all  the  depressions  it  meetti. 

We  must  not,  however,  go  from  one  extreme  to  another,  and  we  must  guard 
against  exaggerating  the  effects  of  glacial  outbursts.  In  the  present  epoch  they 
afifect  only  the  banks  of  the  river-beds  and  the  lower  parts  of  the  valleys ;  during 
the  Quarternary  period  their  power  was  also  limited  to  the  valley  bottoms  they 
followed. 

NOTE. 

By  Douglas  W.  Fbeshfield. 

M.  Charles  Kabot^s  article,  and  the  copious  statistics  with  which  it  is  accompanied^ 
will,  I  tmst,  fulfil  his  object  by  attracting  the  attention  of  glaciologists,  geologists^ 
and  travellers  to  the  class  of  catastrophes  which  he  deEcribes.  Helm  has  well  com- 
pared a  glacier  to  a  sledge,  which,  picking  up  the  heavy  burden  entrusted  to  it  by 
the  forces  that  split  the  mountain  cliffs,  carries  down  its  load  slowly  to  the  valleys^ 
We  may,  perhaps,  compare  these  torrential  outbursts  to  a  motor  car,  which,  catching 
up  a  portion  of  the  packages,  whirls  off  with  them  to  the  spot  where  the  diminu- 
tion of  the  slope  puts  an  end,  if  not  to  its  own  progress,  to  its  carrying  power.  I 
tread  with  trembling  on  the  confines  of  geology,  but  I  shall  hardly  be  wrong 
in  endorsiog  M.  Eabot^s  argument  that  the  effects  of  these  outbursts  in  past  times 
of  more  extensive  glaciation  in  the  Alps  must  have  been  on  a  scale  vastly  in  excess 
of  what  we  witness  to-day,  and  that  sufficient  attention  has  not  hitherto  been  paid 
to  them  as  agents  in  earth-sculpture.  Is  it  not  possible  that  a  certain  number  of 
the  more  lowlying  so-called  "  erratic  blocks  "  may  have  been  caught  up  by  these 
floods  and  carried  to  their  present  positions  ?  The  suggestion  Eeems  at  least  worth 
considering.  I  should  further  like  to  point  out  the  undesigned  coincidence  of 
M.  Eabot'd  reference  to  the  saw-like  action  of  subglacial  torrents  with  a  passage 
in  my  address,  printed  in  the  October  number  of  the  Journal. 

1  am  unwilling  to  add  to  the  length  of  M.  Babot's  valuable  and  suggestive 
paper.  I  will,  theieore,  only  mention  here,  without  going  further  into  detail, 
the  two  very  impoitant  catastrophes  recorded  in  recent  times  in  the  Caucasus: 
the  periodical  outlursts  proceeding  from  the  Devdoraki  glacier  imder  Easbek 
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in  tbe  middle  of  the  last  century,  which  on  more  than  one  occasion  destroyed 
the  Dariel  road,  and  the  great  flood. of  the  torrent  of  the  Gezel  Don  glacier  in 
the  same  district  in  1892.  In  the  Sikhim  Himalaya  under  Eangchenjunga  I  did 
not  discern  any  traces  of  changes  brought  about  by  the  sudden  collapse  of  lake^,  the 
origin  of  which  was  due,  in  one  way  or  another,  to  glacial  action.  There  was  no 
scarcity  of  glacial  surface  lakes  and  barrier  lakes,  but,  owing  partly  perhaps  to 
the  warmth  and  perennial  rainfall,  they  appear  to  drain  themselves  in  a  less 
spasmodic  manner. 


THE  INDIAN  EARTHQUAKE. 

On  April  4  a  severe  shock  of  earthquake  visited  northern  India,  doing  an  immense 
amount  of  damage,  principally  at  Lahore,  Mussuri,  and  Dharmsala,  and  causing 
a  lamentable  loss  of  life.  At  Lahore  the  cathedral  was  seriously  damaged,  as 
well  as  the  Juma  Masjid,  one  of  the  finest  mosqurs  in  India,  and  many  other 
buildingF,  both  public  and  private.  Some  Iofs  of  life  occurred  here,  but  this  was 
far  exceeded  at  Dharmsala,  where  both  the  cantonment  and  civil  station  were 
practically  destroyed,  many  Europeans  being  among  the  victims.  Owing  to  the 
collapse  of  the  stone-built  barracks,  the  Gurkha  regiments,  especially  the  7th 
Gurkhas,  suffered  terribly,  no  fewer  than  470  in  all  being  killed.  At  Kangra  three 
European  missionaries  were  among  the  victims.  Other  places  at  which  damage 
was  done  were  Delhi,  Amritsar,  Dehra  Dun,  Amballa,  Simla,  and  Srinagar,  though  at 
none  of  these  was  the  loss  of  life  exceptionally  high.  The  disastrous  shockp,  which 
seem  to  have  been  repeated  several  times,  occurred  in  the  early  morning  of  the 
4th,  but  further  slight  shocks  are  said  to  have  been  felt  during  the  following  night. 

The  following  remarks  are  made  by  Mr.  B.  D.  Oldham : — 

The  telegraphic  reports  enable  us  to  form  an  approximate  idea  of  the  magnitude 
of  the  earthquake.  It  undoubtedly  ranks  as  a  great  earthquake,  whose  violence 
exceeded  10  degrees — the  maximum  of  the  accepted  scales  of  earthquake  classifica- 
tion— over  a  considerable  area,  but  it  was  far  from  coming  up  to  that  of  1897  either 
in  extent  or  violence.  It  is  too  soon  to  form  an  estimate  of  the  latter,  but  the 
extent  of  country  over  which  it  was  felt  cannot  have  been  more  than  one-quarter 
of  that  affected  in  1897,  though  the  death  rate  was  probably  mere  than  four  times 
as  great.  The  focus  evidently  lay  in  the  Eangra  valley,  or  between  it  and  the 
Dhaoladhar  range,  but,  if  newspaper  accounts  are  to  be  trusted,  the  shock  seems 
to  have  been  more  violent  at  Mussuri  than  would  have  been  anticipated,  and 
this,  suggests  the  possibility  that  it  originated  in  a  movement  along  the  great 
boundary  fault  of  the  Himalayas ;  it  will  be  interesting  if  the  investigation,  which 
we  may  trust  the  Indian  Government  to  make,  should  establish  a  renewal  of  move- 
ment along  this  great  stractural  feature  which  has  played  an  important  part  in  the 
elevation  of  the  Himalaya. 

The  following  comments  on  the  earthquake  have  been  sent  by  Dr.  Charles 
Davison : — 

At  or  shortly  after  6  a.m.  on  April  4  North- West  India  was  visited  by  one  of 
those  great  earthquakes  which  not  only  devastate  extensive  areas,  bu€  give  rise  to 
undulations  that  are  recorded  by  seismographs  in  every  part  of  the  globs.  During 
the  previous  night  two  slight  shocks  were  felt  at  Mussuri,  and  probably  also  at 
other  places;  but  the  great  earthquake  itself  occurred  so  suddenly  and  with  so 
little  warning  that  mo3t  of  those  indoors  were  unable  to  escape.  The  position 
of  the  epicentral  district  is  still  unknown,  but  it  probably  includes  the  towns 
0  f  Dharmsala,  Kangra,  and  Falampur,  which  are  situated  about  160  or  170  miles 
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east-north-east  of  Lahore.  At  these  and  several  other  places  the  destmotion  of 
huildings  was  practically  complete,  and  the  loss  of  life  very  considerablPy  though 
fortunately  less  than  was  at  first  supposed.  That  the  number  of  persons  killed 
must  amount  to  several  thousand  there  can,  however,  be  little  doubt. 

The  area  within  which  buildings  were  damaged  is  of  unusual  extent.  To  the 
north,  west,  and  south  it  includes  Srinagar,  Rawul  Pindi,  Lahore,  Ferozpore, 
Patiala,  and  Dehra  Dun.  Even  so  far  to  the  south  as  Delhi  many  bmldiugs  were 
injured,  though  without  any  accompanying  loss  of  life.  Towards  the  east  the 
boundary  of  the  area  of  destruction  is  still  undefined;  but  if,  as  is  probable, 
Dharmsala  lies  near  the  epicentre,  it  must  pass  not  &r  from  Leh,  in  Laduk. 
Bearing  in  mind  the  uncertaioty  of  our  data,  a  first  estimate  would  give  about 
520  miles  for  the  length,  360  miles  for  the  width,  and  150,000  square  miles  for  the 
area  of  the  region  within  which  serious  damage  occurred  to  buildings  and  property. 

Still  more  uncertain  is  the  extent  of  the  total  area  disturbed.  For  about  half 
its  course  the  boundary  of  this  area  traverses  countries  from  which  all  observations 
of  scientific  value  will  be  found  wanting.  It  is  reported,  but  the  report  reqidres 
confirmation,  that  the  shock  was  felt  very  slightly  at  both  Bombay  and  Calcutta, 
the  former  of  which  is  about  980  and  the  latter  about  1020  miles  from  Dharmsala. 
If  we  take  the  latter  figure  for  the  radius  of  the  disturbed  area,  the  total  region 
over  which  the  shock  was  sensible  must  have  been  about  3^  million  square  miles, 
or  not  much  less  than  the  area  of  Europe. 

In  its  great  duration,  the  recent  earthquake  resembled  other  shocks  of  the  first 
magnitude.  At  Mussuri  it  lasted  quite  three  minutes,  though  one  estimate  is 
as  low  as  one  and  three-quarters,  and  another  as  high  as  five  minutes.  Possibly 
the  originating  movements  were  not  uiunterrupted,  and  in  times  of  terror  all 
estimates  are  liable  to  exaggeration ;  but  hardly  any  feature  of  the  shock  bears 
such  eloquent  testimony  as  this  unusual  duration  to  the  vastness  of  the  seismic 
focus  or  the  magnitude  of  the  forces  that  are  capable  of  giving  an  impulsive  thrust 
to  so  large  a  portion  of  the  Earth's  crust. 

To  suggest  any  definite  cause  as  the  origin  of  the  earthquake  may  be  at  present 
premature.  But  one  fact  worthy  of  notice  is  the  elongation  of  the  area  of  great 
destruction  in  the  direction  of  the  Himalayan  axis.  This  seems  to  point  to  an 
intimate  connection  between  the  earthquake  and  the  growth  of  these  ranges,  either 
by  a  series  of  fault-slips,  or,  as  Mr.  Oldham  suggested  for  the  Indian  earthquake  of 
1897,  by  a  slide  forward  along  a  thrust-plane,  accompanied  by  secondary,  but  by 
no  means  unimportant,  slips  along  the  faults  that  branch  up  towards  the  surface.* 


REVIEWS. 

EUBOFE. 

City  Development. 
'  City  Development'    By  Patrick  Geddes.    Edinburgh :  Geddes  &  Co.    190^. 

With  Plan^  Penpective^  and  136  IUu$traiion$. 
This  finely  illustrated  volume  embodies  the  suggestions  made  by  Prof.  Patrick 
Geddes  to  the  Dunfermline  Carnegie  Trust  for  the  beautification  of  the  city  and 
the  promotion  of  its  civic  usefulness.  Taking  his  stand,  as  a  geographer,  on  the 
natural  features  of  Dunfermline,  "  the  fort  on  the  crooked  water,**  the  author 
shows  how  many  of  these,  and  particularly  the  *'  crooked  water  "  itself,  with  its 

*  We  hope  to  publish  in  the  June  Journal  a  reproduction  of  Dr.  Davison's  record 
of  the  earthquake. 
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glen,  could  be  made  to  contribute  in  the  most  striking  manner  to  the  beauty  and 
ipecial  cbaf^uster  of  the  city.  His  scheme  further  includes  the  laying  out  of  a 
spacious  park,  with  botanic  and  zoological  gardens,  lawns,  and  shady  alleys,  formal 
gardens  and  wild  gardens,  orangeries  and  pine  woods,  as  well  as  vistas  and  avenues 
framing  the  beautiful  architectural  perspectives  which  the  city  offers. 

As  a  promoter  of  city  improvements.  Prof.  Geddes  is  known  to  be  both  con* 
servative  and  courageous.  He  "  would  respect  and  preserve  examples  of  honest 
and  characteristic  work  of  each  and  every  period,  whether  from  our  present  point 
of  view  it  seems  beautiful  or  not.*'  Each  survival  of  the  past  is  consequently  to 
be  looked  at  as  an  actual  or  possible  asset.  This  method  is  admirably  illustrated 
by  a  remarkable  series  of  pairs  of  photographs,  one  of  which  shows  a  portion  of  Old 
Dunfermline  in  its  present  neglected  condition,  while  the  other,  by  a  skilful  process 
of  retouching,  shows  how  it  may,  without  destroying  any  of  its  essential  features, 
be  modified  into  a  harmonious  whole. 

Among  the  most  interesting  features  of  a  book  to  whose  suggestiveness  in 
many  directions  no  justice  can  be  done  within  the  limits  of  a  brief  notice,  is  the 
proposal  for  a  series  of  culture  institutes  which  shall  express  the  many  sides  of 
complete  civic  life.  These  would  include,  not  merely  the  conventional  library, 
picture  gallery,  and  scientific  museum,  but  nature  museums,  labour  museump, 
open-air  museums,  historical  institutes,  and  art  institutes,  all  expressing  in  their 
structure  those  synthetic  ideals  which  Prof.  Geddes  has  long  striven  to  popularize, 
while  another  group  of  social  institutes  would  emphasize  the  needs  of  man,  woman, 
and  child  in  their  individual,  as  well  as  in  their  corporate  capacity.  Into  the 
vistas  which  these  open  out  it  would  be  rash  to  enter,  but  in  the  Oeographioal 
Journal  attention  may  fitly  be  called  to  the  nature  palace  of  geography.  Here 
are  gradually  to  be  collected  and  properly  oriented  a  series  of  typical  landscapes 
or  panoramas  similar  to  those  which  delighted  so  many  visitors  to  the  last  Paris 
Exhibition. 

'*  The  visitor,  entering  at  the  north  and  keeping  his  left  hand  to  the  east,  so  as 
to  travel  with  the  sun,  would  thus  pass  through  the  characteristic  landscapes  of 
the  Old  World.  He  would  begin,  say,  with  Nansen's  ancient  ice ;  pass  to  Lapland, 
with  its  Lapps  and  reindeer ;  descend  to  the  pine  forests  of  Norway,  with  its  sturdy 
woodman,  its  boat-builder  on  the  fiord ;  thence  through  Denmark  or  North 
Germany  to  the  alpine  landscape ;  thence  again  to  Italy,  to  South  Italy  or  Greece, 
to  Asia  Minor  or  Syria.  A  series  might  lead  through  Mesopotamia,  Persia,  the 
Himalayas,  and  India  to  Ceylon ;  another  through  Manchuria,  Korea,  and  Japan, 
through  China,  Burma,  and  the  Malay  peninsula ;  yet  another  to  and  through 
Australia  and  New  Zealand.  Or,  coming  down  again  from  the  north  upon  the 
western  hand,  he  would  similarly  start  with  a  Greenland  or  Alaskan  glacier  and 
the  Eskimo  encampment  at  its  foot,  and  pass,  by  a  Canadian  forest  and  lake  scene 
with  its  half-breed  trapper,  to  the  vast  wheatfields  and  orchards  of  Manitoba,  or 
the  apple  orchards  around  Quebec.  From  a  farm  scene  of  New  England  he  would 
pass  to  the  cotton  and  tobacco  plantations  of  the  Southern  States,  and  thence 
again  to  the  great  swamps  of  Florida,  or  the  orange  groves  and  ranches  of  California, 
and  once  more  to  the  gorgeous  cation  architecture  of  the  Tosemite,  to  the  mighty 
trees  and  the  cactus  desert." 

Similar  series  are  planned  to  illustrate  the  other  regions  of  the  world,  while  a 
great  globe,  showing  the  physical  features  in  relief,  would  help  to  correlate  these 
varied  impressions.  With  such  a  graphic  representation  of  the  wonders  of  the 
world,  one  can  imagine  Dunfermline  becoming  the  Mecca  of  the  geographical 
teachers  of  many  lands. 

At  a  time  when  many  cities,  and  notably  London,  are  paying  by  costly  Bchemea 
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of  rebuilding  for  the  fortuitous  methods  of  expansion  permitted  in  the  past,  such 
a  book  has  a  special  interest^  Those  who  attended  the  economic  section  of  the 
Cambridge  Meeting  of  the  British  Association  will  remember  that  plans  were  ex- 
hibited, which  had  been  prepared  for  reference  by  German  cities,  many  years  in 
advance,  to  secure  expansion  along  lines  at  once  beautiful  and  hygienic.  Prof.  Geddes 
is,  we  believe,  the  first  to  attempt  to  do  the  same  for  any  city  in  this  country,  and 
whether  readers  agree  with  his  detailed  suggestions  or  not,  few  will  deny  that  such 
surveys,  by  men  of  wide  culture  and  experience,  are  necessary  if  our  rapidly  growing 
towns  are  to  expand  into  dignity  and  beauty  instead  of  into  chaos  and  slumdom. 

ASIA. 

The  Litebatube  of  the  Mission  to  Lhasa. 

'  Lhasa.'    By  Perceval  Landon.    2  vols.    London :  Hurst  &  Blaokett    1905. 

Map$  and  TUuttratiani,    Price  42f.  net. 

'Lhasa  and  its  Mysteries.*    By  Colonel  L.  A.  Waddell.    London :  Murray.    1905. 

Map$  and  Bluglraiioru,    Price  258.  net, 

*  The  Unveiling  of  Lhasa.*    By  E.  Candler.    London :  E.  Arnold.    1905.    Map  and 

lUudratione.    Price  15«.  net, 

*To  Lhasa  at  Last.*    By  Powell  Milllngton.    London :  Smith,  Elder.    1905. 

Price  3$.  6d,  net. 

The  future  historian  of  the  twentieth  century  will  suffer  from  no  lack  of 
material  in  compiling  his  chapter  on  the  British  Mission  to  Tibet  of  1903-4.  Two 
substantial  Blnebooks  provide  much  curious  geographical  and  diplomatic  matter* 
In  addition  to  these  four  works,  two  of  them  substantial  in  size,  have  already  been 
issued  by  eye-witnesses  of  the  campaign.  It  may  be  convenient  here  to  notice  them 
together. 

The  more  important  volumes  are  those  of  Mr.  Landon,  who  was  the  Times 
correspondent  with  the  Mission,  and  Colonel  Waddell  of  the  Army  Medical  Service, 
the  author  of  'Among  the  Himalaya/  who  by  loog  study  and  travel  has  made 
himself  a  master  of  the  Tibetan  language  and  literature,  and  an  authority  on 
Buddhistic  lore  and  ritual. 

Tbere  is  inevitably  a  good  deal  of  repetition  in  the  several  volumes,  as 
regards  the  events  of  the  campaign  and  the  scenery  and  buildings  described. 
Both  writers  give  in  detail  the  incidents  of  the  march,  of  the  sieges,  first  of  our 
own  force  and  then  of  the  Tibetans,  at  Gyangtse,  and  of  the  protracted  negotiations 
at  Lhasa.  Yet  they  supplement  one  another  in  many  particulars,  for  they  observe 
from  different  points  of  view. 

To  Mr.  Landon  the  reader  will  go  for  a  consecutive  history  of  the  expedition 
and  the  affairs  which  led  up  to  and  concluded  it.  For,  having  no  fear  of  the  censor- 
ship of  superior  officials  before  his  eyes,  he  can  comment  on  as  well  as  describe  the 
conduct  of  the  Mission  with  a  freedom  denied  to  those  engaged  in  Government 
service.  And  he  saw  somewhat  more  of  the  fighting  than  his  feUow-authors,  as 
he  alone  was  present  at  the  first  battle  on  the  Karo  La.  Both  writers  make  cle&r 
that  the  slender  force  left  at  Gyangtse  while  this  operation  was  undertaken  had  a 
very  narrow  escape  from  annihilation,  and  that  the  Tibetans  laid  a  trap  which,  with 
a  little  more  determination  on  their  part  in  the  night  assault,  might  easily  have 
proved  fatal  to  Sir  Frank  Younghusband  and  his  escort. 

To  Colonel  Waddell  the  student  will  naturally  turn  by  preference  for  accounts 
of  the  political  institutions  of  Tibet,  for  interesting  interviews  with  its  priests  and 
statesmen,  for  the  oomments  of  an  expert  on  the  religion  and  customs  of  the 
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country,  for  tHe  translations  of  local  names— the  Tibetans  set  us  an  exmmple  in 
picturesque  nomenclature — and  last^  but  not  least,  for  the  collection  of  Tibetan 
proverbs  with  which  he  has  headed  his  chapters.  Here  is  a  specimeD,  ^It  is 
no  use  trylDg  to  tug  the  glacier  backwards.*' 

In  his  descriptions  of  scenery  and  buildings  Mr.  Landon  has  been  at  pains  to 
eupi^y  and  emphasize  local  colour,  to  convey  to  his  readers  vividly  and  predaaly 
his  own  impressions  of  the  strange  sights  of  the  road.  He  has  an  excellent  eye  for 
nature,  and  a  considerable  talent  for  reproducing  effectively  picturesque  detail  both 
in  landscspe  and  architecture.  Nor  is  similar  praise  to  be  denied  to  Oolonel 
Waddell,  though  in  some  instances  his  sentences  show  signs  of  hurried  composition. 
Colonel  Waddell  sees  a  Tibetan  temple  with  the  eyes  of  a  Buddhistic  scholar,  Mr. 
Landon  with  those  of  a  decorative  artist.  As  a  rule,  their  accounts  coincide  with 
or  supplement  one  another.  But  in  one  instance  at  least,  and  that  an  important  one, 
their  impressions  of  the  famous  Buddha  of  the  inner  sanctuary  of  the  Jokajog,  or 
great  temple  of  Lhasa,  they  are  in  amusingly  direct  contradiction.  And  in  his 
account  of  the  interior  of  the  Potala  palacp,  Colonel  Waddell  is  the  fuller  and  the 
more  appreciative.  It  will  be  obvious  that  readers  seriously  interested  in  Tibet 
should  study  both  works.  The  passages  quoted  below,  may  show  that  the  labour 
will  not  be  increased  by  any  lack  of  literary  skill  on  the  part  of  their  authorak 
The  followicg  is  Colonel  Waddell's  description  of  the  "  suburbs  of  Gyangtse  in 
spring,"  which  may  help  to  dispose  of  *'  the  fallacy  that  Tibet  is  a  vast  hilly  and 
barren  country,  peopled  by  roving  pastoral  tribes.*' 

"  It  was  a  perfect  spriog  morning.  All  nature  was  vibrating  with  the  joy  of 
new-found  life.  The  frost-bitten  land  had  thawed  under  the  few  weeks'  genial 
sun,  and  through  the  soft  soil  by  the  roadside  and  on  the  borders  of  the  fielde 
fresh  green  shoots  were  pushing  themselves  up  alongside  deep-olive  beds  of 
exquisite  pale-blue  iris  lilies,  and  pink  clumps  of  dwarf  primulas  and  gay  saxifrage 
which  already  begemmed  the  ground  amongst  the  golden  gorre  bushes.  From  every 
hamlet  the  cottagers  had  swarmed  out  into  their  fields,  and  were  busily  ploughing 
and  sowing  in  the  glorious  sunshine,  forming  pleasing  bits  of  bright  colour.  The 
men  were  ploughing  with  oxen  gaudily  bedecked  with  plumes  of  wool,  dyed  glow- 
ing scarlet  and  blue,  with  loog  throat- tassels  of  dyed  yakVtails  and  harness  of 
jingling  bells,  while  close  behind  the  ploughers  came  the  gaily  dressed  women  as 
the  sowers,  scattering  broadcast  the  seed  from  their  baskets.  Most  of  them»  men 
and  women,  were  humming  snatches  of  song  in  light-heartedness,  or  in  pleasing 
vision  of  the  new  season's  crops.  Amongst  the  tall  poplar  trees  embedding  the 
homesteads,  neatly  picked  out  with  red  ochre  and  whitewash,  and  among  the 
pollarded  willow  bushes  fringing  the  irrigation  canals,  flitted  rosofinches,  field&rer, 
hoopooes,  pert  titF,  cinnamon  sparrows,  shy  doves,  warblers,  and  thrushes,  all 
blithely  pairing  and  nest-building ;  and  beyond  in  the  fields  real  English  larks  were 
singing  skyward  above  the  chirpy  red-legged  crows  and  foraging  ravens.  Occauon- 
ally  flocks  of  sandgrouse  sped  swiftly  past  us,  and  a  few  wild  duck  and  geeae, 
scaring  the  partridge  and  hares  from  their  cover,  or  the  terns  from  thdr  trout- 
fishing  whirred  noisily  down  amongst  the  reedy  hummocks  fringing  the  turquoiae 
pools  on  the  river  where  they  breed." 

With  this  idyllic  picture  may  be  coupled  Mr.  Landon's  description  of  the 
approach  to  Lhasa.    He  writes — 

**  There  was  nothing,  less,  perhaps,  in  such  maps  and  descriptions  of  Lhasa  aa 
we  had  than  anywhere  else,  to  promife  us  this  city  of  gigantic  palace  and  golden 
roof,  these  wild  stretches  of  woodland,  these  acres  of  close-cropped  graaing  land 
and  marshy  grass,  ringed  and  delimited  by  high  trees  or  lazy  streamlets  of  browo 
transparent  water,  over  which  the  branches  almost  met.  .  .  .    Between  and  over 


RKYixwa  55a 

the  gladoB  and  woodlands  the  city  of  Lhasa  itself  peeps,  an  adobe  stretch  of 
narrow  streets  and  flat-topped  houses,  crowned  here  and  there  with  a  blaze  of 
golden  roofii  or  gilded  cupolas.  But  there  is  no  time  to  look  at  this :  a  man  can 
have  no  eye  for  anything  but  the  huge  upstanding  mass  of  the  Potala  palace  to 
his  left ;  it  draws  the  eye  of  the  mind  like  a  lodestone,  for,  indeed,  sheer  bulk  and 
magnificent  audacity  could  do  no  more  in  architecture  than  they  have  done  in  this 
huge  palace  temple  of  the  Grand  Lama.  Simplicity  has  wrought  a  marvel  in 
stone  900  feet  in  length  and  towering  70  feet  higher  than  the  golden  cross  of 
St.  Paul's  GathedraL'* 

Both  books  are  lavishly  illustrated  and  supplied  with  yaluable  maps  and  plans^ 
But  it  is  obvious  that  colour  is  required  to  do  full  justice  to  Tibet,  and  Ck>lonel 
Waddell's  three-colour  photographs  and  Mr.  Landon's  reproduced  sketches  make 
us  somewhat  discontented  with  the  monotony  of  black-and-white  plates,  effective 
enough  for  buildings  or  figure-subjects,  but  tOD  small  to  give  the  scale  of  Himalayan 
scenery. 

Mr.  Candler's  volume  is  in  the  main  a  spirited  narrative  of  the  incidents  of  the 
march.  By  his  own  showing,  the  author  was  more  interested  in  the  human  side 
of  the  adventure  than  in  the  **  sights"  of  Lhasa.  He  has  succeeded,  however,  in 
giving  just  the  sort  of  information  the  average  reader,  who  seeks  for  entertain- 
ment rather  than  instruction,  asks  for,  the  first-hand  impressions  of  an  eye-witness 
who,  whenever  his  interest  is  roused  and  his  intelligence  excited,  knows  how  to 
describe  as  well  as  to  observe. 

The  fourth  book,  Mr.  Miliington's,  is  on  a  very  small  scale :  his  interests  were 
mostly  confined  to  the  branch  of  the  service,  the  transport,  to  which  he  belongs ; 
and  he  has  amused  himself  by  adopting  the  camp  slang  and  the  traditional  attitude 
of  the  British  ofBcial  towards  general  or  scientific  knowledge.  Still,  we  thank 
him  for  a  forcible  summary  of  the  advantages  of  Ghumbi,  some  notes  on  the  effects 
of  altitude,  and  a  graphic  account  of  the  mode  of  requisitioning  provisions  at  a 
Tibetan  monastery. 

What  are  the  chief  additions  to  our  geographical  knowledge  recorded  in  these 
volumes  ?  In  the  first  placp,  the  route  to  Lhasa  has  been  surveyed  and  mapped, 
together  with  much  of  the  country  along  the  frontier  from  Ehambajong  eastwards. 
Lhasa  itself  has  been  described,  mapped,  and  illustrated,  so  that  it  is  now  as  familiar 
as  any  European  capital  to  the  untra veiled  public.  The  popular  conception  of 
Tibet  has  been  profoundly  modified  and  corrected. 

Readers  of  this  journal  will  have  been  prepared  to  hear  that  it  was  not  found 
to  be  the  pathless  and  inhospitable  frozen  desert  that  had  loomed  in  the  vision  of 
certain  writers.  But  the  descriptions,  from  which  we  have  quoted,  of  the  vale  of 
Lhasa  as  an  Arcadia,  of  its  orchards  and  cornfields,  its  gardens  and  homelike 
wild  flowers,  as  well  as  those  of  the  city  itself  (Colonel  WaddelL  goes  so  far  as  to 
style  it  **  one  of  the  most  delightful  residential  places  in  the  world  '*),  will  come 
on  most  of  us  as  a  surprise.  The  agricultural  wealth  of  the  country  is  considerable, 
and  its  pastoral  resources  seem  to  be  large  and  capable  of  development.  It  should 
further  be  borne  in  mind  that  the  still  unexplored  eastern  Tibet,  the  valley  of  t^a 
Sangpo  below  the  Choksam  ferry,  is  reported  to  be  a  still  more  fertile  and  thickly 
inhabited  region  than  that  which  charmed  our  soldiers.  We  have  gaicei  also  full 
evidence  as  to  the  character  of  the  valley  of  Chnmbi,  which  has  by  accident  become 
politically  Tibetan  while  geographically  and  ethnologically  appurtenant  to  the  Gis- 
Himalayan  states.  On  all  the  following  points  there  is  absolute  agreement  between 
our  authors.  Ghumbi  proves  to  be  a  Himalayan  Oberland,  the  natural  sanatorium 
for  Calcutta  and  Bengal,  standing  to  Darjlling  in  this  respect  in  the  relation  the 
Engadine  does  to  Monte  Generoso.  It  has  every  qualification  for  a  military  station, 
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Bioce  it  coromands  the  main  road  to  Tibet,  and  offers  good  camping-groond  in  a 
relatively  dry  climate^  whereas  troops  at  Darjiling  are  damped  by  exoeaslTe  rainF, 
and  have  to  descend  6000  feet  from  their  isolated  hilltop  in  order  to  get  anywhere* 
Chumbi  is  also  obviously  the  natural  site  for  oar  chief  Tibetan  trade  mart.  It  seems 
hardly  credible  that  the  time  will  not  soon  come  when  it  will  be  recognized  that  the 
only  treaty  which  might  have  given  the  Tibetans  a  title  to  this  valley  never  came 
into  operation,  and  that  there  is  no  adeqaate  political  reason  why  it  should  not  be 
made  use  of. 

On  a  subject  important  to  future  explorers  of  the  Himalaya— the  effects  of  altitude 
on  the  human  frame — a  large  amount  of  fresh  experience  has  been  collected.  It  all 
goes  to  confirm  the  experience  of  recent  mountaineers,  that  the  violcDt  indispontion 
often  felt  on  reaching  heights  of  12,000  to  15,000  feet  tends  to  disappear  on 
further  advance  after  a  short  interval.  It  has  been  proved  that  at  20,000  feet  many 
men  can  climb  and  carry  burdens  and  even  fight  without  serious  suffering,  though 
they  will  be  handicapped  by  the  altitude  much  as  they  would  be  at  sea-level  by  a 
burden.  It  is,  indeed,  stated  by  Colonel  Waddell  that  the  Tibetans  in  their  flight 
from  the  Karola  crossed  snowfields  at  a  height  of  23,000  feet  The  incredulity 
that  was  freely  expressed  in  India  some  twenty  years  ago  as  to  the  possibility  of 
Attaining  such  altitudes  at  all  is  now  quite  out  of  date.  But  the  highest  part  of  the 
battlefield  being  estimated  at  19,000  feet,  it  is,  to  say  the  least,  strange  that  fugitives 
should  have  climbed  4000  feet  more,  and  it  seems  possible  a  ^ree  may  have  slipped 
into  the  place  of  a  nought.  The  point  is  worth  clearing  up.  The  following 
observation  of  Colonel  Waddell's  is  probably  novel :  "One  curious  result  of  the 
cold  should  be  mentioned  here,  namely,  its  effect  upon  the  speech  of  the  peopk. 
A  peculiarity  of  the  language  of  the  Tibetans,  in  common  with  the  Russians  and 
most  arctic  uations,  is  the  remarkably  few  vowels  in  their  words,  and  the  extra- 
ordinary large  number  of  consonants ;  for  example,  the  Tibetan  name  for  Sikhim 
is'Hbrasljongs.*  Indeed,  so  full  of  consonants  are  Tibetan  words,  that  most  of 
them  could  be  articulated  with  almost  semi-closed  mouth,  evidently  from  the 
enforced  necessity  to  keep  the  lips  closed  as  far  as  possible  against  the  cutting  cold 
when  speaking.** 

To  the  remaining  aftermath  of  the  mission,  the  discoveries  of  the  exploring 
party  that  has  passed  through  Qartok  to  Simla,  and  the  far  more  important  expedi- 
tion, postponed  Isst  year,  but  it  may  be  hoped  not  indefinitely,  to  Eastern  Tibet 
and  the  gorges  of  the  Sangpo,  we  have,  of  course,  only  allusions  in  these  works. 
But  Colonel  Waddell  has  been  able  to  give,  from  native  sources,  some  interesting 
information  as  to  the  latter  district,  and  a  Tibetan  picture  of  the  legendary  falls  of 
the  Sangpo. 

An  appendix  by  Captain  O'Connor  to  Mr.  Landon's  work,  dealing  with  •'  the 
present  condition  and  government  of  Tibet,*'  is  well  worth  perusal. 

D.  W.  F. 

AFRICA. 

East  Afbica  and  its  Animal  Life. 
*  In  Unknown  Africa.'    By  Major  P.  H.  G.  Powell-Cotton.    London :  Hurst  &  Blackett. 

1904.  Price  2U. 
*  Mit  Blitzlicht  und  Bachse.*  By  C.  G.  Schillings.  Leipzig :  R.  Voigtlander.  1905. 
Major  Powell-Cotton  has  rendered  signal  services  to  the  zoological  collections 
of  Great  Britain,  and  to  our  knowledge  of  the  life-habits  and  distribution  of  rare 
and  interesting  African  mammals.  It  was  he  who  obtained  the  first  good  speci- 
mens of  the  rare  Abyssinian  ibex  for  our  national  collections.  He  heard  that  the 
writer  of  this  review  had  brought  home  from  the  country  east  of  Mount  Elgon 
three  heads  of  the  five-horned  giraffe,  and  was  auxious  to  proceed  to  those  regions 
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of  eastern  equatorial  Africa  to  Babfitantiate  this  discoYery,  and,  if  possible,  to 
procure  complete  specimens  of  this  giraffine  type.  Difficulties  of  transport  had 
prevented  the  present  writer  from  bringing  to  London  more  than  the  heads  and 
necks  of  three  of  the  aforesaid  giraffep,  and,  as  one  of  these  was  a  female  without 
the  extra  pair  of  horns,  naturalists  were  undecided  as  to  whether  the  specimens 
constituted  the  type  of  a  new  variety  or  sub-species,  or  whether  they  were  simply 
•*  sports." 

Major  Cotton  amply  confirmed  this  discovery,  and  the  complete  specimen  of 
the  five-homed  or  Baringo  giraffe  now  in  the  Natiu^l  History  Museum  is  due  to 
his  enterprise. 

But  the  book  under  review  is  also  the  outcome  of  this  expedition.  It  is  a  work 
which  is  more  suited  for  review  by  the  Zoological  than  by  the  Boyal  Geographical 
Society,  since  its  main  interest  lies  in  its  notes,  photographs,  and  descriptions  of 
the  big  game  of  eastern  equatorial  Africa,  especially  the  region  between  Kilimanjaro 
on  the  south  and  the  White  Nile  on  the  north,  including  the  hitherto  very  little- 
known  northern  districts  of  the  Uganda  protectorate,  north  of  Monnt  Elgou  and 
west  of  Lake  Rudolf.  Tet  from  a  geographical  point  of  view  also  Major  Powell- 
Cotton's  journey  is  a  remarkable  one.  He  covered  a  little  new  ground  north  of  the 
explorations  made  by  Macdonald  and  Austin,  and  south  and  west  of  the  journeys 
of  Wellby  and  Donaldson-Smith.  He  has  brought  us  back  a  good  deal  of  informa- 
tion about  that  mountain  of  beautiful  outline,  Debasien,  immediately  to  the  north 
of  Mount  Elgon;  and  also  concemiug  the  western  part  of  the  Turkana  country 
(with  its  mountains  reaching  to  altitudes  of  over  10,000  feet),  and  the  very  little- 
known  country  of  the  Dodinga  hills. 

Major  Cotton  writes  with  some  bitterness  regarding  the  difficulties  he  met  with 
on  landing  at  Mombasa  from  the  minor  officials  of  the  East  Africa  protectorate  (in 
relation  to  the  passing  of  his  baggage,  customs  duties,  etc.).  He  also  is  iDdignaut  at 
the  want  of  encouragement  given  to  him  to  obtain  specimens  of  certain  animals 
from  the  Reserves,  and  the  slowness  with  which  permiEsion  was  granted  to  him 
to  shoot  animals  placed  on  the  **  wholly  protected  "  list.  With  regard  to  the  first 
count  of  the  indictment,  there  is  no  doubt  that  the  complaint  is  well  founded. 
Some  special  microbe  must  exist  at  Mombasa  which  makes  the  British  officials 
there  more  unsympathetic  and  obstructive  to  the  tourist  than  sach  persons  gene- 
rally are.  Even  the  writer  of  this  review,  though  himself  an  official  at  the  time  of 
his  recent  journeys  in  East  Africa,  had  to  complain  of  the  delays  which  were  placed 
in  the  way  of  passing  his  laggage  through  the  customs  house.  But  it  is  difficult 
to  say  whether  either  the  Museum  authorities  in  London,  the  Foreign  Office,  or 
the  protectorate  authorities  in  East  Africa  were  to  blame  regarding  the  slowness 
with  which  the  special  permits  were  granted  to  Major  Powell-Cotton.  We  all 
know  him  now,  and  the  evidence  of  his  discrimination  as  a  naturalist  and  his 
remarkable  public-spirited  generosity  may  be  seen  by  every  one  at  the  Natural 
History  Museum,  South  Kensington.  But  when  he  was  starting  on  his  great 
journey  through  eastern  equatorial  Africa  in  1902  his  character  and  intentions 
were  not  so  fully  known  as  perhaps  to  warrant  the  authorities  in  according  to 
him  without  hesitation  the  right  to  infringe  the  rules  and  regulations  in  force 
relative  to  the  preservation  of  big  game.  It  has  grown  to  be  the  practice  of  every 
sportsman  who  wishes  to  visit  the  British  protectorates  in  Eastern  or  Central 
Africa  to  ask  for  special  facilities  in  regard  to  the  killing  of  protected  animals 
or  shooting  within  game  reserves*  In  nine  cases  out  of  ten  this  permission,  if 
granted,  is  abused.  The  results  are  not  beneficial  to  the  national  collections,  while 
very  harmful  to  the  preservation  of  interesting  wild  animals.  It  is  to  be  re- 
gretted, however,  that  in  regard  to  Major  Powell-Cotton's  negatives  and  specimens 
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80  much  delay  and  petty  annoyance  should  have  been  caused  by  the  minor  ofiBdali 
of  the  East  African  coast  province. 

The  book  contains  many  photographs  of  great  interest  illustrating  the  Nilotie 
negroes  (Turkana,  Dodinga,  Tepeth,  Lango,  Earamojoy  etc.)*  &ud  a  good  deal  of 
fresh  light  is  thrown  on  the  remarkable  Elgon  cates.  The  writer  of  this  re^w 
adheres  to  his  opinion  that  the  origioal  agent  in  tiie  formation  of  the  cave  or  hollow 
was  water ;  but  he  has  never  denied — and  certainly  after  Major  Ck)ttoL's  report 
would  not  wish  to  deny — that  these  caves  have  been  enlarged,  deepened,  widened 
by  the  action  of  man. 

There  are  some  beautiful  photographs  of  antelopes  (notably  one  of  an  oryx), 
lion,  hunting-dogs,  and  crowned  crane?.  Some  of  the  pictures  of  cattle  are 
interesting,  as  showing  the  distribution  of  certain  breeds.  Major  Cotton,  for 
example,  is  able  to  testify  to  the  existence  in  Bukedi  (far  to  the  north-east  of  the 
Ankole  plateau  of  western  Uganda)  of  the  long-horned,  straight-backed  cattle. 
The  cattle  of  the  Dodinga  people  and  of  most  of  the  tribes  he  encountered  seemed 
to  belong  to  the  humped,  short-homed,  zebu  type.  The  long-horned,  ordinarily 
strdght-backed  ox  is  at  present  one  of  the  unsolved  African  problems.  It 
is  present  in  western  and  southern  Nigeria,  and  in  part  of  Somaliland.  Major 
Powell-Cotton  shows  its  existence,  at  any  rate  sporadically,  in  the  Bukedi  country 
to  the  north  of  Mount  Elgon.  It  is  the  dominant  breed  in  Western  Uganda,  and 
past  the  west  coast  of  the  V^ictoria  Nyanza  to  the  north-west  coast  of  Tanganyika, 
wherever,  in  fact,  the  Hamitic  aristocracy  has  penetrated.  It  can  be  traced 
westwards  through  the  countries  of  the  Dinka  and  Nuer  to  the  eastern  shores  of 
Lake  Chad.  From  Nigeria  to  the  Gambia,  it  extends  in  a  dwarfed  form.  It  is 
apparently  represented  on  the  Egyptian  monuments,  on  which  it  is  given  as 
straight-backed.  At  the  present  day  this  very  long-horned  type  may  be  found  in 
conjunction  with  a  hump.  No  doubt  this  is  due  to  intermixture  with  the  more 
definitely  Indian  race  which  is  so  widely  spread  through  Africa,  and  which  differs 
from  the  long-homed  type  by  its  tendency  to  a  blotched  hide,  and  is  known  by 
that  name  of  doubtful  etymology — ^zebu. 

Of  course  Major  Cotton^s  book  is  interesting.  It  contains  certain  small 
inaccuracies  of  spelling,  which  might  be  remedied  in  another  edition.  The  African 
sportsman  several  times  referred  to  by  the  author  is  not  Mr.  Sidney  Buxton,  the 
ex-Under  Secretary  for  the  Colonies,  but  Mr.  Edward  North  Buxton.  In  a  good 
many  cases  the  standard  orthography  of  the  Hoyal  Geographical  Society  has  not 
been  adopted  in  the  rendering  of  native  name?,  and  one  is  puzzled  how  to  pronounce 
such  spelling  as^'*  Pacey  *'  (river).  Amongst  the  appendices  is  a  list  of  the  native 
names  for  mammals  in  the  Swahili,  Masai,  Suk,  Dorobo,  Nandi,  and  Turkana 
languages ;  but  these  again  are  SDmewhat  spoilt  by  unscientific  spelling,  as,  for 
example,  where  the  Swahili  nyani  (baboon)  is  spelt  nearni. 

Herr  Sohillings's  magnificent  and  hitherto  unparalleled  book  is  only  marred  by 
one  feature,  in  that  it  is  printed  in  that  abominable  German  black  letter,  which  a 
European  congressi  should  assemble  to  abolish  for  the  general  good  of  humanity. 
Fortunately  for  English  readers,  we  understand  that  the  book  is  to  appear  before 
long  in  an  English  translation,  with  of  coune  a  method  of  printing  which  will  be 
less  distracting  to  the  impaired  sight  of  the  middle-aged  and  elderly.  Like  Major 
Powell-Cotton's  book,  the  work  of  Herr  Schillings  would  be  more  appropriately 
reviewed  in  the  pages  of  the  Zoological  Society  *s  Proceedings,  since  it  deals 
principally  with  the  life-history  of  beasts,  birds,  and  reptiles.  But  it  has  a  place 
in  geographical  literature,  if  only  from  its  wonderful  photographs  of  East  African 
scenery— the  peak  of  Kibo  (Kilimanjaro);    the  Rufu  river  and  its  bordering 
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fringe  of  acacias  or  occasional  patches  of  rich  forest;  the  Masai  steppes;  the 
thorny  hush;  the  scattered  woodland  through  which  the  giraffes  wander, 
halting  at  intervals  to  lose  themselves  t3  the  eye  of  man  amongst  the  tree-trunks 
and  foliage;  the  roads,  worn  deep  hy  the  age-long  migrations  to  and  fro  of 
elephants  from  feeding-ground  to  feeding-ground ;  the  park.lands  with  their  clumps 
of  handsome  trees,  hranching  hyphssne  palms  and  gouty  haohabs ;  the  lakes,  the 
swamps,  the  ravines*  the  floods,  the  thorn-hrakes,  the  sansevlera  thickets,  and  the 
rare  patches  of  luxuriant  forest  of  eastern  equatorial  Africa. 

Herr  Schillings  helongs  to  that  new  school  of  sportsmen  whose  founders  have 
been  Mr.  Edward  North  Buxton  and  two  or  three  Americans — men  who  have 
taught  us  that  it  is  a  finer  sport,  and  one  more  productive  of  an  increase  to  our 
knowledge  (as  a  general  rule),  to  follow  up  big  game  with  the  snapshot  camera 
and  the  telephotographic  leos  rather  than  with  the  rifle.  Our  museums  must,  it 
is  true,  have  their  complemelit  of  specimens;  but  we  hope  that  men  like  the 
author  of  this  book  will  bring  the  world  of  fashion  into  the  better  path  of  not 
rushing  out  to  Africa  when  they  have  lost  money  or  made  it,  fallen  in  love  or  out, 
to  recklessly  slay  all  sorts  of  interesting  creatures  so  that  they  may  become 
possessed  of  trophies  with  which  to  adorn  their  homes  in  England,  the  said 
trophie)  often  finding  their  way  eventually  to  dust  and  moth  and  rats  in  attics 
and  lumber-rooms.  Herr  Schillings's  book  is  a  triumph ;  it  takes  the  first  rank 
in  sporting  works  of  the  new  description.  It  contains  the  most  marvellous  pictures 
of  animal  life  in  Africa  that  have  yet  been  secured  by  the  camera,  more  wonderful 
even  than  the  photographs  of  Lord  Delamere  or  the  exact  and  faithful  drawings 
of  Mr.  J.  G.  Millais.  So  far  as  one  can  judge,  the  photographs  reproduced  in  this 
book  are  absolutely  ''unfaked."  There  are  wonderful  pictures  of  giraffes  wan- 
dering through  the  acacia  woods,  of  elephants  with  enormous  tueks  passing  through 
the  long  herbage  on  the  slopes  of  bills,  of  flamingoes  in  full  flight  against  an 
evening  sky,  cranes  and  egrets,  marabou  storks,  secretary  birds,  and  vultures; 
rhinoceroses  under  the  shade  of  a  canopied  tree ;  great  eland  bulls  hiding  them- 
selves amidst  a  tangle  of  grey  lianas  and  thorn  branches,  or  boldly  standing  out 
among  the  lush  herbage  in  the  open ;  lions  rushing  on  their  prey,  hyasnas  snarling 
at  jackals ;  leopards  coming  down  to  drink,  zebras  in  herds  of  uncountable  numbers ; 
the  beautiful  Grant^s  gazelle,  with  its  long  and  graceful  horns,  browsing  on  the 
short  grass  that  heralds  the  African  spring ;  kingfishers  on  sprays  of  grass,  bustards 
preparing  to  rise  into  flight,  ostriches  searching  restlessly  with  their  keen  sight 
for  the  suspected  presence  of  man;  wounded  bufialoes,  snorting  gnus,  fringe- 
eared  oryxes,  long-necked  gerenuk  gazolles  (like  some  extinct  mammal  in  weirdness 
of  outline) ;  colobus  monkeys,  baboons  foraging  for  food ;  nearly  every  large  and 
small  bird  and  beast  of  the  East  African  wilderness.  Amongst  the  photographs 
is  a  very  interesting  snapshot  of  the  rare  striped  hyasna  of  Eastern  Africa  which 
has  been  named  after  Schillings,  its  discoverer.  Many  of  these  photographs  have 
been  taken  by  flashlight  at  night  at  some  drinking-place,  or  alongside  the  but 
of  some  dead  animal  placed  there  to  attract  scavengers.  The  beasts  that  are 
thus  photographed  have  evidently  unconsciously  pressed  the  light  trigger  of  an 
apparatus,  and  are  thus  snapshotted  before  they  have  had  time  to  psss  from  a 
natural  attitude.  Here  is  the  life  of  the  wilderness  displayed  in  the  fuD,  as  it  has 
not  too  often  been  seen  by  the  average  traveller  in  East  Africa.  More  than  any 
book  yet  put  before  the  public,  it  enables  the  stay-at-home  reader  to  realize  what 
wild  beasts  and  birds  look  likeJn  their  own  homes. 

The  letterpress  is  as  interesting  as  the  illustrations,  but  the  book  will  gain 
enormously  in  popularity  by  its  being  translated  into  English  and  printed  with 
a  type  less  injurious  to  the  eyesight  than  the  German  black  letter. 

n.  H.  J. 
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AMERICA. 

A  TEXT-B03K  OF  THE  GeOOBAPUT  OF   NoBTH  AmEBICA. 

*  North  America.'    By  Israel  C.  Rassell.    (Regioas  of  the  World  Series.)    LondoD : 

Henry  Froode.    1904.    Price  7$.  6d. 

Coming  from  the  pen  of  a  well-known  writer  on  physiographical  sabjecto  in 
a  country  where  physiography  has  been  recognized  as  a  subject  for  spedal  study, 
this  volume  may  be  expected  to  contain  a  clear,  forcible,  and  well-halanoed  descrip- 
tion of  the  physical  features  of  the  region  of  which  it  treats.  In  this  expectation 
we  are  not  disappointed.  The  early  chapters  on  the  coastal  margin,  the  relief  of 
the  land,  mountain  ranges,  climate,  and  vegetation  are  excellent.  They  are 
evidently  the  work  of  oce  who  has  travelled  far  and  wide,  and  lived  the  nomad 
life  of  a  field  geologist  on  the  western  plains  and  in  the  sierras.  Written  in  an 
easy  style,  always  clear  and  sometimes  eloquent,  the  account  of  the  various  sub- 
divisions of  the  North  American  continent  is  not  overburdened  with  technicalitieF, 
and  holds  the  attention  of  the  reader.  Some  parts  of  the  subject,  like  the  volcanoet , 
lakes,  and  river  histories,  are  passed  over  somewhat  lightly,  no  doubt  because  the 
author  has  already  said  what  he  has  to  say  about  them  elsewhere ;  and,  as  the 
space  allotted  is  small,  while  the  area  to  be  described  is  enormous,  a  selecticm  of 
material  has  evidently  been  made  according  to  its  importance  and  the  accuracy  of 
the  data  available  regarding  it.  Perhaps  for  this  reason  attention  throughout  is 
focussed  on  the  United  States  and  Alaska,  while  Canada  and  Mexico  are  regulated 
to  the  background.  But,  within  its  limits  of  space,  this  work  containa  the  best 
general  account  of  North  American  physiography  with  which  we  are  acquainted. 

The  remaining  chapters,  however,  are  less  successful.  They  treat  of  the 
animals,  the  geology,  aborigines,  political  geography,  and  kindred  subjects. 
American  geologists  have  often  declared  that  theirs  is  a  typical  continent,  exhibit- 
ing in  its  structure  and  history  the  changes  and  development  through  which  a 
great  land-unit  should  pass.  There  is  certainly  room  for  a  clear  outline  of  the 
geology  of  North  America  suitable  for  educated  readers  whcr  may  be  supposed  to 
have  no  special  knowledge  of  the  subject.  This  tbe  author  has  not  even  attempted 
to  give,  possibly  because  he  considered  it  outside  the  scope  of  the  volume,  and  the 
geological  chapter  is  thin  and  fiaccid.  Even  less  satisfactory  is  the  description 
of  the  natural  resources  of  the  country  and  the  important  part  these  have  played 
in  its  development  and  the  distribution  of  the  population  and  industries ;  this  part 
of  the  book  is  dangerously  like  a  catalogue  of  the  localities  of  useful  minerals. 
The  chapters  on  the  aborigines  and  on  tbe  present  political  suhdivisions  are  brief 
and  sketchy  compared  with  the  full  treatment  accorded  to  historical  and  politioai 
geography  in  other  volumes  of  this  series.  It  is  explained,  however,  that  this  is 
not  altogether  the  fault  of  the  author,  as  the  fuller  details  on  these  subjects  which 
he  intended  to  give  have  been  crowded  out  by  lack  of  space.  Undoubtedly  the 
physical  chapters,  which  have  been  retained,  are  by  far  the  best  in  the  book,  and 
the  only  criticism  that  seems  applicable  is  a  regret  that,  in  planning  the  volume^ 
the  scale  of  its  parts  has  not  been  more  carefully  considered  from  the  first 

J.  S.  F. 

Geologt  of  Alaska. 

*  Harriman  Alaska  Expedition :  Alaska.'    Vol.  iv.    Geology  and  Palnontology.    New 

York :  Doubleday,  Page  &  Ca    1904. 

Everything  which  can  be  done  to  make  a  book  presentable  by  elegant  printing, 
excellent  paper,  and  abundant  illustrations  has  been  lavished  on  this  volume. 
This,  however,  hardly  redeems  it  from  being  a  collection  of  casual  scientific  papers, 
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of  very  aneqnal  interest.  The  best  are  those  by  Dall  and  Ulrich  on  the  palasoato- 
logical  material  colleoted  by  the  expedition.  Seven  new  genera  and  thirty-eight 
new  species  of  inyertebrates  and  plants  are  described  and  figured*  Those  from  the 
Yukatat  beds  are  specially  interesting,  and  form  a  useful  addition  to  the  rapidly 
growing  literature  of  Alaskan  geology. 

J.  S.  F. 

The  Geoloot  op  Para. 

'GmndzQge  der  Geologie  des  unteren  Amazonasgebietes.'     By  Friedrick  Katzer. 

Leipzig :  Max  Weg.    1903. 

A  work  of  this  kind,  giving  a  general  account  of  the  geology  and  surface 
features  of  an  area  extending  over  himdreds  of  thousands  of  square  miles,  must  of 
necessity  be  of  the  nature  of  an  outline  sketch.  Much  of  the  country  is  covered 
by  swamp,  jungle,  and  forest,  and  consists  of  the  alluvia  laid  down  by  the  great 
river  and  its  tributaries.  These  gravels,  sands,  and  clays  are  sometimes  auriferous, 
and  carry  large  numbers  of  irregular  concretionary  blocks,  which  led  Agassiz  to 
formulate  his  striking  but  erroneous  theory  of  the  glaciation  of  Brazil  in  recent 
geological  times.  Flat-topped,  steep-sided  hills  of  Tertiary  beds  rise  above  the  level 
of  the  plains,  and  rest  with  a  marked  unconformability  on  Permo-Carboniferous, 
Devoman,  and  older  strata.  The  author*s  account  of  the  Uttle-known  Devonian  rocks 
of  the  Amazon  valley  is  of  special  value.  They  are  often  steeply  inclined,  and  are 
penetrated  by  dykes  and  sheets  of  diabase.  The  Silurian  is  known  only  on  the 
south  side  of  the  river.  Metamorphic  schists  and  gneisses  of  various  kinds,  repre- 
senting an  Archssan  floor,  emerge  at  various  points  and  occupy  an  enormous  area 
aloDg  the  headwaters  of  the  northern  tributaries. 

The  physical  history  of  the  Amazon  valley  is  in  some  ways  very  remarkable. 
The  palaeozoic  strata  of  the  region  are  marine,  the  Tertiary  beds  are  fresh-water, 
and  Mesozoic  rocks  are  almost  unrepresented.  This  is  interpreted  by  the  author  to 
mean  that  continental  coaditions  have  prevailed  since  the  Permian,  and,  if  this  be 
the  case,  the  area  is  one  of  very  great  stability.  The  principal  uplift  has  appa- 
rently taken  place  to  the  east,  as  the  oldest  rocks  may  be  traced  in  a  great  crescent 
extending  across  the  river's  mouth  and  passing  backwards  on  each  side,  while  the 
latest  deposits  are  laid  down  along  the  centre  of  the  basin.  During  the  Tertiary 
epoch  great  lakes  and  streams  occupied  the  surface,  and  at  first  probably  drained 
westward  to  the  Pacific,  but  as  the  Cordillera  slowly  rose  the  drainage  was  obstructed, 
and  finally  the  course  of  the  river  was  reversed.  This  is  a  very  curious  hypothesis, 
and  not  entirely  in  accordance  with  the  work  of  other  investigators  of  Brazilian 
geology,  but  the  evidence  in  favour  of  it  is  given  with  great  clearness,  and  deserves 
careful  consideration. 

Dr.  Eatzer's  work  is  certainly  a  concise  and  valuable  compendium  of  the 
subject  on  which  it  treats,  and  will  be  welcomed  by  all  who  are  interested  in  the 
geology  of  South  America. 

J.  S.  F. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

New  Issue  of  Huxlet's  Physiographt, 

*  Physiography.'    By  T.  H.  Huxley.    Revised  and  partly  rewritten  by  B.  A.  Gregory. 

London :  Maomillan  &  Co.    Id04. 

Huxley *s  *  Physiography '  is  a  work  so  well  known  and,  in  a  sense,  so  unique 
that  the  attempt  to  bring  out  a  revised  edition  of  it  is  sure  to  be  watched  with 
interest*    The  editor  has  had  a  difficult  task,  and  we  have  only  praise  for  the 
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manner  in  which  it  has  been  accomplished.  By  carefully  retaining  as  much  of 
the  old  fabric  as  possible,  and  incorporating  such  additional  material  as  was 
necessitated  by  the  advance  of  science,  it  has  been  brought  abreast  of  the  times, 
while  it  still  retains  the  old  lucidity  of  treatment.  Surprisingly  little  modification 
has  been  needed  in  most  of  the  chapters,  and  the  only  vital  alteration  is  that  what 
was  intended  to  be  a  study  of  the  Thames  basin,  which  should  appeal  mainly  to 
youths  living  in  London,  has  been  given  a  wider  scope  and  made  more  suitable  for 
general  readers.  In  this  some  loss  of  directness  was  inevitable,  and  the  new 
material  introduced — principally  a  chapter  on  geological  structures  and  their 
meaning — is  hardly  up  to  the  old  standard.  The  work  has  been  slightly  abridged 
by  the  excision  of  the  less  important  allusions  in  the  original  edition,  but  this 
seems  to  us  a  positive  improvement.  A  large  number  of  process  blocks  have  been 
introduced  into  the  text.  They  are  admirably  chosen,  and,  for  the  most  part, 
successfally  reproduced,  and  need  only  to  be  compared  with  the  old  woodcuts  to 
show  how  great  are  the  advances  in  cheap  book-makiDg  within  the  last  twenty- 
five  years.  Very  wisely,  no  attempt  has  been  made  to  conform  strictly  to  current 
syllabuses.  In  its  new  form  the  book  will  interest  a  large  public  and  hare  an 
extended  lease  of  life. 

J.  S.  F. 
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THE  SOCIETY. 

The  Awards  for  1905. — The  Eoyal  medals  and  other  awards  of  the 
Sooiety  have  been  bestowed  this  year  as  follows :  The  Founder's  Medal 
to  Sir  Martin  Conway,  for  his  explorations  in  various  mountain  regions 
and  in  Spitsbergen,  prosecuted  during  a  long  series  of  years,  and  for 
the  valuable  contributions  to  geography  resulting  from  those  explora- 
tions in  the  form  of  papers,  maps,  and  other  publications ;  the  Patron's 
Medal  to  Captain  C.  H.  D.  Eyder,  R.E.,  for  his  survey  of  Yunnan  carried 
out  in  1899-1900  in  association  with  Major  H.  E.  Davies,and  especially 
for  the  extensive  and  valuable  work  accomplished  in  connection  with 
the  recent  Tibet  Mission ;  the  Victoria  Research  Medal  to  Mr.  J.  G. 
Bartholomew,  for  his  long-continued  services  to  British  cartography,  as 
shown  particularly  in  the  large  atlases  issued  or  planned  by  him, 
including  the  first  volume  of  a  great  physical  atlas,  which  will  take 
a  foremost  place  among  works  of  its  kind.  Of  the  other  awards,  the 
Murchison  Grant  is  given  to  Mr.  William  Wallace,  c.m.g.,  for  the  great 
services  rendered,  directly  or  indirectly,  to  Geography  during  his  service 
as  an  official  in  Northern  Nigeria  ;  the  Gill  Memorial  to  Colonel  F.  E. 
Maunsell,  r.a.,  for  his  explorations  in  Asiatic  Turkey,  and  for  the  large 
map  he  has  compiled,  largely  from  his  own  materials;  the  Cuthbert 
Peek  Grant  to  Mr.  Francis  J.  Lewis,  for  his  valuable  researches  on  the 
distribution  of  vegetation  in  the  north  of  England,  the  results  of 
which  have  been  published  in  the  Journal;  and,  lastly,  the  Back  Grant 
to  Captain  Philip  Maud,  b.e.,  for  his  valuable  survey  work  along  the 
southern  border  of  Abyssinia  in  1903. 
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XUBOFE. 


Beeent  Hovement  of  Eleyation  on  tho  Irish  Coaat— The  subject  of  the 

oadllatioDB  of  the  relative  level  of  the  land  and  sea  is  receiving  unusual 
attention  at  the  present  time,  and  the  data  available  for  the  study  of  the  subject 
are  yearly  becoming  more  extensive.  Important  researches  into  the  most  recent 
changes  of  level  on  the  Irish  coast  have  been  lately  made  by  Messrs.  Coffey  and 
Praeger,  who  have  published  the  results  of  their  examination  of  this  region  in 
the  Froceedings  of  the  Boyal  Irish  Academy  (December,  190^,  vol.  26,  Sect  G, 
pp.  143-200).  The  most  striking  of  the  features  on  the  coasts  of  Antrim  and  Derry, 
which  prove  fluctuations  to  have  taken  place  since  the  close  of  the  Glacial  period, 
is  the  well-marked  shelf  or  terrace  which  is  seen  at  various  points ;  but  the  whole 
of  the  evidence  is  considered  by  the  writers  under  the  general  headings  of  Pheno- 
mena of  Erosion  and  Deposition.  Of  the  former,  the  beat-marked  feature  is  the 
steep  scarp  at  some  distance  from  the  present  beach,  and  at  some  height  above  it, 
which  marks  the  former  encroachment  of  the  waves.  The  scarp  is  frequently  cat 
in  the  boulder-clay,  but  often,  again,  in  much  more  ancient  rocks.  Between  it 
and  the  present  beach  there  is  a  level  or  slightly  sloping  plain  representing  the 
former  beach  or  sea-bed.  The  deposits  now  laid  bare  by  the  uprise  along  this 
coast  are  extensive  and  varied,  gravel  and  sand  being  found  where  the  shores  were 
open  or  where  currents  prevailed ;  mod  where  the  waters  were  deeper  or  quieter. 
The  character  of  the  faunal  remains  famishes  valuable  evidence  as  to  the  depth  of 
the  water  and  the  conditions  under  which  the  organisms  lived.  The  raised  beach 
of  Larne,  a  long  tapering  gravel  bank  heaped  up  by  tides,  is  the  best-knowi^ 
example  of  this  category  ;  but  the  finest  deposits  are  the  ^eries  of  estuarine 
clays,  etc.,  which  can  be  studied  particularly  well  at  the  new  Alexandra  Dock,. 
Belfast.  The  post-Glacial  geological  history  seems  to  have  been  as  follows :  In 
quite  early  times  the  land  stood  more  than  30  feet  higher  than  at  present.  Then 
followed  a  subsidoDce  of  not  less  than  55  feet,  resulting  in  a  land-level  at  least 
25  feet  lower  than  the  present;  for  though  no  shelf  has  been  found  at  a  leveP 
corresponding  with  this  depression,  while  the  10  to  15  feet  shelf  is  on  the  other 
hand  well  marked,  there  seems  no  possibility  of  doubting  the  evidence  of  the^ 
deposits,  and  it  is  possible  that  an  earlier  beach  has  been  cut  away  during  the 
formation  of  a  later  one.  A  renewed  movement  of  elevation  probably  raised 
the  level  about  5  feet  higher  than  the  existing  one,  a  slight  movement  of  sub- 
mergence having  brought  about  the  existing  conditions.  These  movements  in  the- 
Belfast  district  are  capable  of  close  correlation  with  similar  movements  in  the 
Mersey  district,  and  in  those  of  the  Forth  and  Tay,  the  most  distinctive  character 
throughout  the  whole  of  this  section  of  the  British  isles  being  the  sharp  Neo- 
lithic *  uprise,  which  appears  to  die  out  rapidly  both  to  the  north  and  south.  In 
the  south,  while  a  high  land-level  in  early  post-Glacial  times,  followed  by  sub- 
mergence, is  likewise  traceable,  the  latter  movement  has  been  maintained,  con- 
tinuously or  intermittently,  down  to  recent  times.  It  therefore  appears  that  these 
recent  slight  fluctuations  are  of  an  uneven  and  local  character,  and  no  support  ia 
found  for  the  view  of  Suess  that  it  is  the  sea  rather  than  the  land-level  which  has 
shown  a  variation. 

The  Arctic  Marine  Fauna  of  Danish  Lakes.— Dr.  Wesenberg-Lund  dis- 
cusses in  the  Geografisk  Tidskrift,  Hefte  8,  Bd.  17,  the  origin  of  certain  forms  in 
the  Fures0.    About  fjrty-five  years  ago  the  Sv^edish  naturalist,  S/en  Lov^n,  drew 


*  In  the  section  of  the  paper  devoted  to  arohsoology  much  care  is  taken  to  corre- 
late the  movements  above  described  with  early  human  periods. 
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attention  to  the  Arctic  relict  fauna  in  the  Swedish  lakes,  which  he  showed  from 
geological  data  to  have  been  an  arm  of  the  sea.    Soon  the  number  of  so-Cftlled 
relict  lakes  was  considerably  increased,  until  at  length  all  lakes  received  the  ntme, 
in  which  forms  originally  marine  were  found  to  exist.    In  1888  Orednor  protested 
against  this  view  in  his  '  Reliktenseen,*  pointing  out  that  salt-water  orguiisma  osn 
reach  lakes  through  their  drainage  streams.    Nor  has  the  migration  of  these 
organisms  been  confined  to  the  post-glacial  period,  as  is  proved  in  many  parts 
of  the  world,  especially  in  the  case  of  the  Jurassic  marine  fauna  of  Lake  Tangan- 
yika.   There  are  also  examples  in  quite  recent  times  of  the  penetration  of  mmrine 
forms  into  lakes  and  rivers.    In  1899  Dr.  Lund  discovered  the  form  Palituidla 
qtiadrispinosa  and  Pontoporeia  affinis  in  the  FureF0,  and  in  1902,  Mysis  rdida. 
The  last  has  been  studied  by  MM.  Simter  and  Weltner  in  the  lakes  of  North 
(Germany.    It  makes  for  the  lower  colder  depths  in  summer,  being  unable  to  bear 
a  temperature  above  57°  Fahr.,  and  it  lays  eggs  only  when  the  temperature  is  low. 
Pontoporeia  affinis  also  retires  to  the  deeper  layers] when  the  temperatare  rises, 
though  it  can  bear  a  somewhat  greater  degree  of  hext ;  while  FaJlasiella  propagates 
its  species  throughout  the  year,  and  bears  a  temperature  which  throws  a  doubt  on 
its  being  a  glacial  form.     Dr.  Lund  describes  the  Fure80,  and  decides  that  it  was 
never  reached  by  the  sea.    The  time  of  its  formation  is  unknown,  but  the  whole 
neighbourhood  shows  signs  of  glaciation.    The  Arctic  forms  probably  reached  the 
lake  when  the  oak  was  the  prevailing  tree,  when  the  sea  was  only  two-thirds  of  a 
mile  distant  on  the  east,  and  at  least  7  miles  on  the  west.    Probably  when  the 
;salt  water  penetrated  into  the  Ancyclus  lake,  the  fauna  took  refuge  in  the  mouths 
of  the  rivers,  and  ultimately  reached  the  lakes,  and  among  other  forms  would 
be  those  of  Arctic  origin  which  had  adapted  themselves  to  the  fresh  water  of  the 
Anci/dus  lake. 

ASIA. 

Lieut.  FiloIiner*8  Expedition  in  Eaatem  Tibet— Lieut  Filchner  is  a 

young  German  officer  who  some  years  ago  set  himself  the  task  of  exploring  aonoe  of 
the  still  unknown  regions  of  inner  Asia.  As  a  preliminary  attempt  he  made  a 
journey  in  the  Pamirs,  which  he  described  in  a  narrative  published  two  years  ago. 
He  has  since  made  a  more  extended  journey,  this  time  in  what  is  probably  one  of 
the  least-known  districts  on  the  borders  of  China  and  Tibet — that  stretching  south- 
-east  from  the  upper  Hwang-ho  to  the  western  frontier  of  Suchuan.*  Lieut. 
Filchner  (who  belongs  to  the  Bavarian  army)  is  on  his  way  home  through  America, 
but  some  account  of  the  journey  has  already  been  given  (fiom  letters  sent  home  by 
his  companion,  Dr.  Tafel)  in  the  Ztitschrift  of  the  Berlin  Geographical  Society 
(1905,  No.  3).  Dr.  Tafel  being  a  geologist,  his  rei)ort  throws  a  valuable  light  on 
the  physical  configuration  of  the  region  traversed.  The  explorers  made  their  way 
first  from  Shanghai  via  Singan-fu  to  Sining,  on  the  borders  of  the  Koko-nor 
province,  Lieut.  Filchner  being  accompanied  thus  far  by  his  wife.  It  was  their 
intention,  if  possible,  to  follow  the  course  of  the  Hwang-ho  through  the  great  bends 
which,  according  to  Chinese  maps,  it  makes  during  the  interval  between  its  exit 
Irom  the  Oring-nor  and  the  point  where  it  was  crossed  by  Drs.  Holderer  and 
Futterer ;  and  though  this  could  not  be  carried  out  in  its  entirety,  a  considerable 
stretch  of  the  river's  course  was  examined.  The  start  from  Sining  was  made  on 
June  24, 1904,  and  on  July  20  the  Hwang-ho  was  reached  at  the  spot  where  it  was 
crossed  by  Grenard.    The  stream  was,  however,  in  flood,  and  it  was  necessary  to 

*  A  part  of  this  region  was  traversed  by  Mr.  Birch  and  Captain  Watts-Jones  in  1900, 
but,  as  the  expedition  ended  fatally  for  both  travellers,  no  precise  details  as  to  their 
route  are  available  (of.  Jattntal,  vol.  21,  p.  651). 
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ascend  almost  to  the  Oring-nor  before  it  could  be  crossed.  The  trayellers  then 
went  south  to  Lake  Eala-namteo  and  followed  down  the  winding  course  of  the  Rlchu 
to  its  confluence  with  the  main  river,  continuing  east  and  east-south-east  along 
the  latter  until  its  great  bend  to  the  northward,  when  the  perpendicular  cliffs  of  sand- 
stone made  it  impossible  to  follow  it  farther.  The  trade-route  to  Sungpaa  on  the 
headwaters  of  the  Min  (Tisited  by  Gill  and  various  travellers  from  the  south)  was 
then  struck,  and  led  over  an  elevated  region  with  snowy  passes,*  the  chief 
difficulties  arising,  however^  from  the  inhabitants,  who  on  October  1  made  an 
organized  attack  on  the  party  and  plundered  them  of  all  their  baggage.  The 
remainder  of  the  way  to  Sangpan  was  therefore  accomplished  amid  great  difficulties 
and  hardships,  the  return  to  Sining  being  by  way  of  Laa-chau.  Dr.  Tafel  gives 
interesting  notes  on  the  geology  and  physical  geography  of  the  region  of  the  upper 
Hwang-ha  North  of  the  river  various  chains  of  mountains  were  crossed,  some 
consisting  of  limestone  and  schists,  some  of  granite,  these  last  being  apparently  the 
snowy  ranges  of  Prjevalski.  They  are,  however,  not  eo  important  as  they  have  been 
shown  on  the  map.  In  the  neighbourhood  of  Tossun-  (Tosso-)  nor,  chains  composed 
of  coral-limestone  with  great  numbers  of  fossils  occur,  and  south  of  the  lako  a  vast 
area  composed  of  hard  green,  blueisb,  or  grey  sandstone,  traversed  by  quartz  veins, 
extends  almost  to  Sungpan.  The  Amne-macbin  range  is  composed  of  this,  and  the 
whole  upper  course  of  the  Hwang-ho  with  its  lakes  lies  in  the  same  formation, 
which  alternates  with  black  clay-slate,  and  has  a  strike  parallel  to  the  direction  of 
the  river.  After  having  been  cleared  by  its  passage  through  the  Oring-nor,  the 
Hwang-ho  becomes  turbid  for  a  time  on  account  of  a  red  clay  which  occurs  near  it ; 
but  as  its  tributaries,  which  almost  all  flow  in  from  the  south,  have  clear  water,  it 
becomes  clearer  once  more.  In  one  section  it  passes  through  a  remarkable  series  of 
sand-dunes  and  barkhanes.  The  side  valleys  all  join  it  at  a  sharp  angle,  which 
causes  the  water  to  be  impounded  in  a  series  of  lakes.  Their  general  direction 
(which  corresponds  with  that  of  the  quartz  dykes)  was  N.  10^  E.,  which  seems 
due  to  an  extensive  series  of  fractures.  Glacial  traces  were  more  than  once 
observed,  and  the  EaIa*namtso  lake  is  a  shallow  moraines-girt  basin,  contrasting 
strongly  with  the  rock-bound  Orlng-nor.  North  of  the  Amne-machin  range  the 
valleys  are  wide  and  steppe-like,  while  to  the  south  their  floors  are  filled  with  pools 
and  morasses.  An  abnormal  amount  of  rain  seemed  to  have  fallen  last  year 
throughout  the  whole  region. 

Lake  Exploration  in  Asiatic  Bnssia.— The  Russian  geographers  take  a 

considerable  interest  in  limnology,  and  we  find  in  the  last  number  of  the  Moscow 
periodical  Zemlevyedenie  (1904,  1  and  2)  several  papers  devoted  to  this  subject. 
L.  Berg  gives  a  very  good  monograph  of  Lake  Issyk-Kul,  with  a  map  and  a  few 
photographs.  According  to  the  last  geometrical  measurements  the  altitude  of  the 
lake  is  5165  feet,  and  its  depth  reaches  about  425  metres  (1400  feet)  in  its  deepest 
portion,  33  miles  from  the  southern  coast.  It  is  interesting  to  note  that  a  uniform 
depth  of  256  metres  (840  feet)  prevails  in  the  middle  portions  of  the  lake,  thus 
reminding  one  of  the  "  plaine  centrale  "  of  the  Lake  of  Geneva.  The  depth  decreases 
towards  the  east,  but  even  there  depths  of  from  57  to  70  metres  (185  to  230  feet) 
are  found.  It  is  well  known  that  the  river  Chu,  after  having  approached  very 
closely  to  the  lake,  suddenly  turns  northward  and  pierces  a  lofty  mountain  range. 
We  have  thus  in  lake  Issyk-kul  and  the  Chu  the  very  same  phenomenon  as  in 
the  Lake  of  Geneva  and  the  Arve,  in  Lake  Baikal  and  the  Irkut,  Lake  Ulungur 


*  Mr.  Birch  crossed  two  passes  at  a  height  of  nearly  14,000  feet,  probably 
somewhat  farther  east.  He  had  no  difficulty  with  the  Mantse  tribes  encountered  on 
his  route. 
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find  the  Black  Irtysh,  Lake  Bagrach-knl  and  the  riven  Haidyk-gol  and  Konche- 
Daria,  and  many  other  lakes  of  Asia.  In  all  these  casefl,  we  have  not  merely 
instances  of  rivers  which  have  filled  up  their  beds  with  their  own  depoeitp,  but 
also  of  a  sinking  of  the  level  of  the  lakes  daring  a  recent  geological  period.  Berg 
indicates  further  on  that  the  Issyk-Kul  has  probably  its  seiches,  which  are  evidently 
increased  in  the  event  of  earthquakes.  A  considerable  amount  of  attention  is  also 
given  to  the  changes  of  level  in  the  lake;  and  it  may  be  taken  as  certain  that 
during  the  years  1859  to  1897  the  level  of  the  lake  was  sinking,  for  all  available 
testimony  agrees  in  this  respect ;  but  it  is  also  not  less  certain  that  since  the  year 
1900  a  rising  of  level  has  taken  place.  It  seems,  also,  doabtless  that  this  rise 
is  caused  by  a  temporary  increase  in  the  precipitation.  Thus  the  average  precipi- 
tation at  Prjevalsk  was  385  millimetres  during  the  years  1891-1895,  and  554 
millimetres  during  the  three  years  1896, 1901,  and  1902.  The  same  increase  is 
seen  at  Vyernyi,  where  the  precipitation  was — 

1881-1890        550  millimetres. 

1891-1900    592 

xJyJl.  ...  ...  •••  •••  C$10  jj 

iMMa  ...  ...  ...  ...  oU^  J, 

A  considerable  increase  in  the  quantity  of  water  discharged  by  the  Chu  has  alsor 
been  noticed.  As  to  previous  geological  periods,  it  is  certain  that  the  lake  once 
stood  several  hundred  feet  higher  than  it  stands  now ;  but  this  must  have  been 
at  the  time  when  the  glaciers  of  the  Tian  Shan  had  a  much  greater  development 
than  the  present  one.  Berg  also  passes  in  review  the  geology  of  the  surrounding 
mountains,  and  shows  that  they  contain  no  traces  of  marine  deposits  younger  than 
Devonian  and  Carboniferous,  and  that  the  so-called  Hanhai  deposits  are  not  of 
marine  origin,  but  aerial.  He  also  speaks  of  the  effects  of  earthquakes  resulting  in 
local  subsidences,  and  concludes  his  very  valuable  monograph  by  a  sketch  of  the 
climate  of  the  region.  Another  interesting  paper  deals  with  the  exploration  of 
the  "  Lakes  of  the  Eokchetav  district  of  the  Akmolinsk  province,"  by  P.  Ignatoy. 
These  lakes  have  been  rapidly  drying  up  since  the  beginning  of  the  nineteenth 
century.  All  this  part  of  the  Kirghiz  steppe  is  dotted  with  such  lakes,  all  of 
which  have  but  a  small  depth.  Two  mora  papers  deal  respectively  with  one  of 
the  lakes  of  the  Senno  district  of  Moghilefif  and  the  lakes  of  the  government  of 
Vitebsk.    All  are  accompanied  by  bathymetric  maps  and  some  photographs. 

Expedition  to  the  Khatanga  Aiver,  Northern  Siberia.— We  learn  from  the 

Geographisch^  Zeitschri/t  (1905,  No.  2)  that  a  scientific  expedition  has  been 
organized  in  Bussia  for  the  exploration  of  the  Khatanga  river  in  northern  Siberia. 
The  scientific  staff  consists  of  J.  Tolmacheff,  curator  of  the  geological  museum  of 
the  academy;  Mr.  Backlund,  astronomer;  and  Mr.  Koshevnikoff,  topographer. 
The  programme  includes  (besides  geological  researches)  the  survey  of  Lake  Yeasei, 
the  position  of  which  is  not  yet  accurately  fixed ;  a  visit  to  Lake  Monero ;  and  a 
search  for  the  lake  Voievoli,  reported  by  the  Tunguses.  It  is  hoped,  also,  to  ascend 
the  Khatanga  in  boats,  and  to  examine  the  mouth  of  the  Monero  river.  The 
expedition  is  due  to  the  initiative  of  the  academician  F.  Schmidt,  who  has  con- 
tributed eight  thousand  roubles  to  the  expenses,  the  remainder  being  borne  by  the 
Imperial  Russian  Geographical  Society. 

A7BIGA. 

The  Segonzao  Expedition  in  Morocco. — The  Marquis  de  Segonzac,  whose 

excellent  geographical  work  during  his  first  expedition  in  Morocco  is  known  to 
readers  of  the  Journal ,  last  year  undertook  a  new  expedition,  which  has  resulted 
in  valuable  additions  to  our  knowledge,  although  the  detection  of  the  leader's 
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disguise  as  a  Mohammedan  has  uDfortanately  lei  to  his  imprlBonment  by  the 
Berber  tribe  of  Seketanas.  A  short  account  of  the  expedition  from  its  commencement 
is  giyen  in  the  supplement  to  the  Tour  du  Monde  for  April  1.  The  explorer  was 
Accompanied  by  M.  Qentil,  as  geologist ;  M.  de  Flotte  Roqaevure,  well  known  for 
his  previous  contributions  to  the  mapping  of  Morocco ;  with  a  Berber  and  an  Arab 
interpreter.  Arriving  at  Mogador,  the  travellers  found  it  necessary  to  separate,  so 
as  better  to  escape  suspidon,  M.  Gtontil  undertaking  the  geological  examination  of 
the  country  bordering  on  the  south-west  extremity  of  the  Atlas,  M.  de  Flotte  the 
triangulation  of  the  region  between  Mogador  and  Marakesb,  while  M.  de  Segonzac 
took  in  hand  the  exploration  of  the  Great  Atlas  and  its  southern  border.  The 
journeys  of  the  last  named  are  of  special  interest.  From  Marakesh  he  followed 
the  northern  foot  of  the  Atlas  by  Sikahal  and  Denmat,  afterwards  penetrating  into 
ihe  interior  of  the  range  by  the  valley  of  the  Wed  £1  Abid,  a  southern  tributary 
of  the  Um-er-Rebia.  From  this  he  crossed  by  a  comparatively  easy  pass  (which 
•offers  facilities  of  communication  between  the  two  versants  similar  to  those 
afforded  by  the  Teza  gap  in  the  north)  to  the  upper  Muluya  valley,  there  effecting 
a  junction  with  his  surveys  of  1901.  This  river  was  found  to  have  its  source 
further  to  the  west  than  had  been  supposed.  M.  de  Segonzac  then  crossed  the 
great  Atlas,  in  the  neighbourhood  of  Mount  Aiashi,  and  made  his  way  to  Taflleb 
by  the  valley  of  the  Wed  Gheris.  It  was  during  the  further  journey  towards  the 
coast  of  the  Atlantic,  still  on  the  southern  side  of  the  Atlas,  that  the  traveller  was 
made  prisoner.  In  this  region  of  hereditary  sheikhs  and  small  Berber  settlements 
the  sultan's  influence  is  but  smaU,  and  the  release  of  the  prisoner  will  probably 
-depend  on  the  payment  of  a  ransom.  Besides  studying  the  political  and  ethno- 
graphical relations  of  the  regions  visited,  the  traveller  had  collected  a  considerable 
number  of  fossils  and  other  geological  specimens. 

The  Upper  Valley  of  the  Dra,  Morocco.— In  spite  of  recent  exploring 

activity  in  Morocco,  there  still  remain  wide  districts  on  which  our  information  is 
very  scanty,  and  among  these  is  the  valley  on  the  upper  Dra,  on  the  south  side  of 
the  Atlap,  to  which  only  a  few  European?,  such  as  Cailli^  and  Dd  Foucauld,  have 
yet  penetrated.  S3me  information  on  a  portion  of  this  region  has  been  collected 
by  Captain  Regnault  (Renseign.  Voloniales,  Comity  d^  VA/rique  Frangaise,  No. 
1, 1905),  who,  without  himself  visiting  it,  has  made  careful  inquiries  from  an  in* 
telligent  and  travelled  native,  Lhassen  ben  Aissa  by  name,  whose  home  is  at  Tiraf, 
in  El  Etaua,  the  district  in  which  the  Dra  reaches- the  most  easterly  extension  of 
its  course.*  In  questioning  his  informant.  Captain  Begnault  had  recourse  to  a 
species  of  object-lesson,  the  district  to  be  stadied  being  outlined  on  a  piece  of  sandy 
ground,  on  which  the  relative  bearings  of  the  principal  localities  were  laid  down, 
and  the  distances  between  them  estimated.  The  result  is  shown  on  a  sketch- 
map  accompanying  the  paper.  The  districts  on  the  section  of  the  Dra  in  question 
are,  from  below  upwards,  Mhamid,  £1  Etaua  (pronounced  Lektaua),  Feauata, 
Ternata,  and  TinziUin.  Throughout  these  the  Dra  is  a  permanent  stream  30  to  40 
yards  wide  at  ordinary  times,  with  a  depth  of  2  or  3  feet.  In  time  of  flood  the 
width  becomes  half  a  mile  and  more,  and  the  stream  sometimes  invades  the  palm 
^pves  and  washes  the  walls  of  the  "  ksur."  The  region  is  generally  rich,  and 
irrigation  of  the  palm  groves  and  cultivated  lauds  is  carried  out  by  means  of  canals 
which  sometimes  serve  two  or  three  '^  ksur  '*  at  once.  Below  Mhamid  the  river-bed 
IS  dry  except  at  unusually  high  floods.      The  valley  is  flanked  by  hills  150  to 


*  Information  was  collected  in  a  similar  way  some  years  ago  by  the  Comte  H.  de 
Castries,  whoso  "  Notice  sur  la  region  de  Toned  Dra"  (BtU.  Parti  Oeog.  8oe,,  1880) 
iias  been  one  of  the  best  authorities  on  this  region. 
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300  feet  in  height,  which  now  recede,  formiDg  wide  basins,  and  again  close  in  to  form 
narrow  passes.  One  of  these,  south  of  Temata,  is  less  than  1000  yards  wide  (600 
to* 800  metres).  The  paper  contains  details  as  to  productions,  industries  (chiefly 
the  weaviog  of  fabrics  and  tanning  of  goatskins),  commerce,  administration  of 
justice,  and  so  forth. 

Mr.  Cimiiiiig^n'8  Zoological  Researches  on  Lake  Tanganyika.— Mr. 

Cunnington,  who  was  last  year  sent  out  by  the  committee  for  tho  scientific 
exploration  of  Lake  Tanganyika  to  carry  on  the  inyestigations  begun  by  Mr. 
J.  E.  S.  Moore,  has  lately  sent  home  a  report  of  his  experiences  down  to  October 
29,  1904.  On  his  way  up  Lake  Nyasa  he  had  obtained  good  collections  of  tho 
minute  fauna  and  flora  characteristic  of  the  lake's  c>urface.  The  temperature  of  the 
surface  water  was  found  to  rarely  fall  below  10°,  while  at  76  fathoms  below 
the  surface  it  was  found  to  be  about  3°  higher.  On  Tanganyika  he  obtained  a 
dhow  in  which  to  move  about  at  will  from  one  part  to  another,  and  he  had  already 
made  a  good  collection  of  fishep,  besides  many  freshwater  crustaceans.  The 
vegetable  life  seemed  to  present  marked  resemblances  with  that  of  Nyasa. 

Br.  Uhlig's  Latest  Expedition  in  East  Afirioa.— We  have  more  than  once 

alluded  to  Dr.  Uhlig's  fruitful  researches  in  East  Africs,  both  in  the  region  of 
Mounts  Kilmaojaro  and  Meru  and  on  the  Victoria  Nyanza.    His  latest  journey, 
which  was  begun  in  July,  1904,  in  company  with  Dr.  F.  Jaeger  and  Herr  Gunzert, 
led  again  to  the  Deighbourhood  of  the  two  great  mountain?,  but  was  continued 
beyond  Meru  to  the  region  of  the  Natron  lake  in  the  southern  portion  of  the 
rift-valley  {Zeitschrift,  Berlin  Geographical  Society,  1905,  Nos.  2  and  3).    As 
already  recorded  in  the  Journal,  Dr.  Uhlig  made  a  second  ascent  to  the  Eabo 
crater  of  Kilimanjaro,  and  discovered  that  the  glaciers  had  diminished  sensibly 
since  his  visit  in  1901.    The  journey  from  Meru  to  the  rift- valley  led  over  the 
almost  waterless  steppe  by  a  route  that  had  not  previously  been  surveyed.    Elarly 
in  September  the  still  active  volcano  of  Oldonyo  TEngid  (Donyo  Ngai)  was 
ascended,  Herr  Gunzert  reachiog  the  actual  summit  (about  9200  feet  above  the 
sea),  while  on  account  of  the  heat  and  want  of  water  his  companions  were  forced  to 
stop  at  some  800  feet  lower.    The  sulphurous  exhalations  from  the  crater  were 
perceptible  to  the  smell  over  1500  feet  below  the  summit.    It  is  a  cone  of  tuff 
rising  6500  feet  above  the  plaio,  and  apparently  resting  on  lava  of  not  much 
greater  age.    Among  the  volcanic  phenomena  of  the  steppe  is  a  series  of  small 
lakes  ("  Maare''),  the  sides  of  which  sink  so  suddenly  in  the  level  plain  that  they 
often  cannot  be  seen  until  closely  approached.    From  the  south-west  shore  of  the 
<<  Magad "  or  Natron  lake,  the  travellers  ascended  the  side  of  the  rift- valley,  and 
made  their  way  to  Sonyo  and  Engurman  (Nguruman),  noticing  the  extraordinarily 
complicated  structure  of  the  western  wall  of  the  valley.    The  old  volcano  of  Sambu 
(7879  feet)  was  climbed,  and  afforded  a  splendid  view  over  the  Natron  lake.    The 
volcano  has  been  cut  in  half  by  the  second  great  dislocation,  and  this  has  also  been 
the  fate  of  several  other  volcanoes  to  the  west  of  Donyo  Ngai,  which  have  not 
been  marked  on  the  maps.    The  largest  of  them,  called  the  Masid  Elanairobi,  was 
ascended.    Its  height  of  12000  feet  makes  it  the  highest  sunmiit  to  the  west  of  the 
rift- valley.    After  various  other  investigations  a  return  was  made  to  Meru,  which 
wss  once  more  ascended,  and  steam  was  found  to  issue  from  the  innermost  cone  of 
sshes  within  the  crater.    The  volcano  may  therefore  be  classed  as  active.    Besides 
the  surveys  and  geological  researches,  a  collection  of  over  500  plants  was  made  and 
450  photographs  were  taken.    Dr.  Uhlig  also  paid  attention  to  the  advantages 
offered  by  this  region  for  settlement  by  Boers,  and  came  to  the  conclusion  that 
the  grassy  steppes  west  of  the  rift-vallcy  are  well  suited  for  the  purpose. 

Hew  Districts  in  British  EastAfriea.— By  a  proclamation  dated  Febniaiy  11> 
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1905,  the  liasaiUind  district  of  the  Ukamba  province  has  been  diyided  into  two 
separate  parts,  viz,  like  Kikuyu  and  South  Masai  districts,  the  headquarters  being 
for  the  present  respectively  Dagoretti  and  Nairobi.  The  precise  limits  of  the 
districts  are  defined  in  the  Official  Gazette  far  East  Africa  and  Uganda  of 
March  1. 

The  GFermans  in  the  Shari  Basin. — ^An  interesting  journey  on  the  Logone^ 
the  great  tributary  of  the  Shari,  has  lately  been  made  by  Captain  Stieber,  Resident 
for  the  German  Chad  territories,  from  his  headquarters  at  Kusseri  {Deutsche 
Kohnialzeitung,  No.  8,  1905).  It  was  undertaken  mainly  with  a  view  to 
strengthening  Grerman  influence  in  the  Shari  basin,  but  the  leader's  notes  on  the 
present  condition  of  the  Musgu  country  through  which  he  passed  contain  much 
new  information.  In  particular  he  gives  a  striking  account  of  the  density  of  popu** 
laUon,  the  route  passing  for  days  and  weeks  through  a  succession  of  houses,  farms, 
and  cultivated  fields.  Further  south,  as  the  French  boundary  was  approached,  the 
density  became  somewhat  less,  though  still  considerable.  The  expedition  suc- 
ceeded in  opening  friendly  relations  with  the  natives,  who  were  glad  to  be  assured 
of  protection  against  attacks  from  the  side  of  Bagirmi.  Near  the  boundary  rela- 
tions were  entered  into  with  the  French  officials,  and  a  provisional  frontier  agreed 
upon,  though  when  the  surveys  of  various  travellers  in  this  region  have  been  worked 
out  it  is  probable  that  it  will  have  to  be  shifted  to  the  advantage  of  Germany. 
The  return  journey  was  made  by  a  more  easterly  route,  which  followed  the  Ba-Ili 
for  some  distance.  This  stream  was  over  75  yards  wide  where  crossed,  but  had  no 
current,  and  in  the  dry  season  dries  up  almost  entirely.  It  forms  the  eastern  limit 
of  the  Musgu  country.  Captain  Stieber  does  not  share  Captain  Lenfant's  sanguine 
expectations  as  to  the  value  of  the  waterway  between  the  Benue  and  Shari,  owing  to 
its  shallowness  and  the  fact  that  it  is  open  for  a  few  months  in  each  year  only. 
He  thinks,  however,  that  it  is  not  impossible  that  a  better  channel  than  that 
foUowed  by  Lenfant  may  exist. 

Southern  Nigeria* — ^The  Colonial  Office  Beport  on  Southern  Nigeria  for  1903» 
No.  433,  records  a  less  heavy  rainfall  than  in  1902.  The  mean  rainfall  for  the' 
five  meteorological  stations  was  104*94  inches.  At  Old  Calabar  the  rainfall  was* 
141  inches,  the  wettest  month,  July,  with  34  inches,  being  thirty-seven  times 
wetter  than  the  driest  month,  March,  and  twenty-three  times  wetter  than  the 
next  driest  month,  January.  Twenty-five  rivers  and  creeks  have  been  cleared  of 
obstructions  and  charted  during  the  year.  From  a  coast-line  300  miles  long,  the 
area  extending  for  50  miles  inland  is  all  a  network  of  waterways,  and  main  rivers 
connected  by  creeks  run  out  to  sea  by  mangrove-fringed  courses.  Hence  the  neces- 
sity of  having  them  cleared  for  launch  and  canoe  traffic.  To  the  staple  products, 
palm  oil  and  palm  kernels,  some  few  others  may  now  be  added.  Thus  the  area 
of  rubber  plantations  has  been  extended,  and  a  few  chiefs  have  been  induced  to 
begin  operations.  The  native  obstinacy  in  refusing  work  not  promising  an  imme- 
diate return  is,  however,  a  standing  drawback  to  the  rubber,  caco,  and  coffee 
industries.  The  timber  trade,  non-existent  a  few  years  ago,  exported  in  1903 
460,446  superficial  feet  (valued  at  £32,027),  or  treble  the  export  of  1902.  The 
tonnage  of  British  shipping  shows  an  increase  of  23*2  per  cent,  and  foreign 
shipping  of  32*7  per  cent,  over  1902.  More  than  a  quarter  of  the  protectorate  is 
not  yet  under  control. 

AKSBIGA. 

Exploration  in  Dutch  Oniana. — A  full  account  of  the  Saramacca  river  expe- 
dition, by  Lieut.  A.  J.  van  Stockum,  appeared  in  the  Tijdschri/t  of  the  Dutch  Geo- 
graphical  Society,  1904.    As  reported  in  vol  22,  p.  217,  the  river  was  traced  to  the 
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Zuidheuveli  now  called  the  De  Kock  mouDtain.  Oa  the  eastern  aide  the  Van 
ABch  van  Wyck  range  runs  north-north-east.  One  of  the  higher  peaks,  the  Ebba- 
top,  2560  feet  high,  in  lat.  4°  20'  N.,  was  ascended,  and  an  excursion  was  made  to 
the  Hendrik-top,  in  the  Emma  range  (vol.  90,  p.  636).  A  map  accompanies  Lieut* 
yan  Stockum^s  article,  and  a  report  on  the  rock  specimens  by  Heer  C.  Moerman. 
Another  expedition,  under  the  leadership  of  Lieut.  A.  F.  Herderschee,  spent  the 
autumn  of  1903  on  the  upper  Marowijne  or  Lawa,  ani  explored  the  GK>ninie,  which 
lies  between  the  Lawa  and  the  Tapanahoni,  and  is  formed  by  two  streams,  the 
Emma  and  Wilhelmina,  descending  from  the  Orange  hiUs,  1200  to  1500  feet  high. 
Then  the  Litanie,  the  western  head-stream  of  the  Lawa,  was  ascended  to  the 
Tumuc-Humac  mountains,  which  here  run  from  south-east  to  north-west  with  a 
height  of  2300  to  2600  feet.  The  country  was  carefully  mapped,  the  survey  of  the 
bouudary  commission  of  1861  being  completed  as  regards  the  Lawa,  meteorological 
and  magnetic  observations  were  taken,  and  rock  specimens  and  ethnological  objects 
collected.  Last  autumn  Lieut.  Herderschee  returned  to  Paramaribo,  in  order  to 
complete  the  exploration  of  the  Tapanahoni,  the  lower  section  of  which  he  had 
vifited  on  the  former  expedition.  From  a  granite  top  650  feet  high,  the  Orange 
mountaics  were  seen  to  bend  south-westwards  to  a  mountain  3900  feet  high,  the 
Kassikassi-ma,  which  subsequently  proved  to  be  inaccessible.  The  Palume  was 
afcended  as  far  as  2°  50'  N.  lat.,  and  one  of  the  party,  Heer  Goeje,  proceeded 
farther  up  the  river  to  look  for  the  Trio  Indians,  who  are  almost  unknown  to 
Europeans.  They  have  only  one  village  at  the  source3  of  the  Palume,  most  of  them 
dwelling  on  the  upper  Paru,  beyond  the  Tumuc-Humac  range.  The  Indians  on 
the  Tapanahoni  have  no  knowledge  of  the  upper  Suriname  and  Corentj  n,  though 
they  are  well  acquainted  with  the  Yari  and  Paru  (^TijdscJtri/t,  22,  No.  1). 

Voyage  of  the  *' Neptune"  to  Hudson  Bay  and  Baffin  Bay.—The 

Neptune,  which  sailed  in  the  summer  of  1903  on  behalf  of  the  Canadian  Govern- 
ment to  the  northern  waters  of  the  Dominion,  with  a  view  to  more  firmly  estab- 
lishing Canadian  authority  in  those  regions,  returned  to  Halifax  in  October  of  last 
year,  after  accomplishing  some  useful  work.  Mr.  A.  P.  Low,  the  well-known 
geologist  and  explorer,  went  with  the  expedition,  and  we  learn  from  Fetermanns 
Mitieilungen  (1906,  p.  72)  that  he  has  made  a  preliminary  report  on  the  expedition 
in  the  thirty -seventh  annual  report  of  the  department  of  Marine  and  Fisheries, 
which  we  have  not,  however,  yet  received.  The  surveys  carried  out  by  the  expe- 
dition will,  it  seems,  considerably  improve  the  basis  for  the  mapping  of  these 
regions,  the  coast  of  Hudson  bay  between  Chesterfield  inlet  and  Wager  bay  having, 
in  particular,  been  examined  during  a  winter  sledge  expedition. 

Navigation  of  the  Uruguay. — A  report  issued  by  the  Argentine  Ministry 
of  Public  Works,  as  an  accompaniment  to  the  Argentine  hydraulic  exhibits  at  the 
late  Sr.  Louis  Exhibition  of  the  United  States,  sets  forth  the  progress  made  by  the 
commission  charged  with  the  survey  of  the  Uruguay  river  between  River  Plate  and 
Concordia  with  a  view  to  its  improved  navigation.  The  survey  between  Concordia 
and  Concepciun  del  Uruguay  has  been  completed.  Observations  made  at  the 
different  tide-gauges  set  up  by  the  commission  in  the  river  have  not  only  estab- 
lished the  fact,  formerly  suspected,  that  some  tides  reach  up  to  Concepci6n,  but 
have  determined  the  law  of  their  occurrence  and  their  amplitude.  Apart  from 
wind,  ordinary  tides,  due  simply  to  lunar  attraction,  extend  182  miles  up  to 
Nueva  Palmira,  where  they  attain  6  to  10  centimetres  in  height.  Extraordinary 
tides,  on  the  other  hand,  under  the  influence  of  winds  of  the  second  and  third 
quadrant,  travel  up  to  Concordia,  reaching  there  a  height  of  over  1  metre.  This  is 
itself  a  proof  of  the  very  gentle  fall  of  the  Uruguay.  The  mean  fall  of  the  river  at 
ordinary  high  water  is  0*06  metre  per  kilometre  between  Concordia  and  Naeva 
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Escocia,  and  0*015  metre  between  Banco  Grande  and  Fray  Bentoe.  The  ocean 
navigation  of  the  Umguay  extends  to  below  San  Francisco  bar ;  the  coast  naviga- 
tion up  the  river  to  CoDcordia.  The  former  is  effected  by  vessels  of  700  to  1000 
tons,  drawing  up  to  18  feet ;  the  latter  by  river  steamers  carrying  300  passengers 
and  550  tons  of  cargo  and  drawing  9  feet,  by  towed  lighters  of  300  to  600  tons ; 
and  by  small  coasters  carrying  30  to  100  tons  and  drawing  5  to  8  feet.  At 
several  ports  on  creeks  the  cargo  has  to  be  transhipped  into  smaller  steamers.  The 
yearly  traffic  in  the  Argentine  ports  of  the  Uruguay  is  about  350,000  tons,  a 
voliune  which  would,  with  improved  navigation,  be  increased,  as  many  cargoes 
now  going  direct  by  rail  from  Montevideo,  etc.,  would  then  return  to  the  use  of 
the  river  route.  The  report  gives  a  detailed  description  of  the  lower  and  middle 
Uruguay,  and  a  brief  account  of  the  works  carried  out  in  1902  and  1903. 

AVBTSALABIA  AVD  PAOIFIO. 

The  "  Albatross  "  Expedition  to  the  Eastern  Paoiflo.— The  extract  from 

a  letter  from  Prof.  A.  Agassiz,  giving  details  as  to  the  work  of  the  AlboUrosa 
expedition  down  to  November  28,  190i,  is  printed  in  the  American  Journal  of 
Science  for  February,  1905.  The  expedition  left  San  Francisco  on  October  6,  and 
during  the  voyage  to  Panama  made  collections  of  peiagic  material,  both  from 
the  surface  and  to  a  depth  of  300  fathoms.  Off  Mariato  point  two  hauls  were 
made  in  the  vicinity  of  the  stations  which  in  1891  yielded  "  modern  green  sand,*' 
the  specimens  of  which  were  then,  however,  unfortunately  lost,  so  that  the  re- 
discovery of  the  same  sand  on  the  recent  voyage  is  of  much  interest.  After  visit- 
ing Panama  and  returning  to  Mariato  point,  a  line  of  soundings  was  made  toward 
Chatham  island,  in  the  Galapagos,  the  deepest  point  (1900  fathoms)  occurring 
about  100  miles  south-west  of  Mariato  point.  Beyond  this  about  1700  fathoms 
was  shown  for  nearly  200  miles,  the  bottom  then  shoaling  gradually  to  1418  at 
about  80  miles  from  Chatham  island,  and  then  sloping  quits  rapidly  for  the 
remainder  of  the  distance.  Other  lines  were  also  made,  including  one  from  Aguja 
point  first  south-west,  and  afterwards  east  to  Callao ;  a  depth  of  over  320  fathoms 
being  found  in  the  Milne-Edwards  deep  about  80  miles  off  that  port.  Prof.  Agassiz 
gives  Fome  notes  on  the  pelagic  collections,  which  on  the  whole  were  remarkably 
rich.  They  are  remarkable  for  the  variety  and  number  of  pelagic  fishes  which, 
though  many  of  them  had  been  considered  as  true  deep-sea  fishes,  were  obtained 
inside  the  300-fathom  line  at  a  considerable  distance  from  shore.  The  number 
of  diatoms  found  in  this  tropical  region  was  also  interesting  from  the  fact  that 
they  have  usually  been  considered  characteristic  of  more  temperate  and  colder 
regionp.  The  great  variety  of  organisms  contained  in  the  hauls,  even  on  successive 
days,  showed  the  impossibility  of  making  at  sea  a  quantitative  analysis  of  the  pelagic 
£auna  and  flora  at  any  one  station  within  the  influence  of  such  a  great  oceanic 
current  as  the  Chile  and  Peruvian  stream. 

POLAB  BMIOHB. 
The  Peary  Arctic  Expedition.— The  vessel  in  which  Commander  Peary's 
new  expedition  is  to  make  its  way  north  in  July  next  (see  March  Journal,  p.  332) 
was  launched  at  Bucksport,  Maine,  on  March  23.  On  the  following  day  the 
Roosevelt  J  as  the  ship  has  been  christened ,  was  towed  to  Portland,  where  she  is  now 
being  fortified  to  withstand  the  pressure  of  the  Greenland  ice,  and  where  she  is 
being  fitted  with  engines  which  will  develop  from  1000  to  1500  horse-power.  In 
technical  phraseology,  *'a  three  masted  fore-and-aft  schooner-rigged  steamship  with 
auxiliary  sail  power,"  the  Roosevelt  is  described  as  similar  in  general  design  to  the 
modem  steam-whaler,  though  with  rather  sharper  lines.  Her  sides  and  bows, 
however,  have  been  specially  rounded,  so  that  she  may  be  able,  if  squeezed  by  the 
ice,  to  lift  herself  free.    The  New  York  World,  from  which  these  particulars  are 
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taken,  reporis  the  principal  dimensioDs  of  the  vessel  as — length  over  all,  182  feet ; 
bean),  35'5  feei,  depth,  16*3  feet;  mean  draught,  with  stores,  17  feet;  gross 
tonnage,  G14  tons ;  estimated  displacement,  about  1500  tons.  White  oak  has  been 
used  in  her  construction ;  treble  frames  and  double  piaoking  give  her  walls  a 
thickness  of  from  2  to  2^  feet ;  12  feet  of  solid  dead  wood  strengthen  the  bow, 
while  false  keels  and  keelsons,  6  feet  deep,  run  along  the  entire  length  of  the  ship. 
At  the  luncheon  which  followed  the  launching  of  the  Boosevelt,  Ck>mmander  Peary 
announced  that  in  all  probability  the  commander  of  the  vessel  would  be  Captain 
Bartlett,  who,  it  may  be  remembered,  served  the  explorer  in  a  like  capacity  through- 
out his  last  great  expedition.  A  base  camp  will  be  established,  and  in  the  spring 
of  next  year  the  persistent  explorer,  supported  by  a  company  of  picked  Eskimo 
with  dogs  and  sledges,  will  mske  a  great  effort  to  reach  the  pole.  He  hopes  to 
return  to  New  York  in  the  autumn  of  the  same  year. 

Captain  Amundsen's  Expedition  to  the  North  Magnetic  Pole.— A  record 

left  by  Captain  Amundsen  on  Beechey  island  (south-west  comer  of  North  Devon)  in 
August,  1903,  and  found  there  last  summer  by  the  Neptune,  shows  that  gobd  progress 
had  been  made  down  to  that  date,  little  or  no  ice  having  been  encountered  during 
the  pafsage  through  Lancaster  sound.  The  expedition  had  canied  out  some 
magnetic  and  geological  work,  and  was  about  to  start  onwards  through  Peel  sound. 
The  depot  established  by  the  British  Government  on  Beechey  island  had  been  en- 
tirely destroyed,  though  the  Franklin  monument  was  intact. 

The  Ziegler  Arctic  Expedition. — A  fresh  relief  expedition  is  to  be  sent  out 

this  summer  to  attempt  communication  with  Mr.  Fiala,  who  went  north  by  the 
Franz  Josef  Land  route  in  the  summer  of  1903,  and  has  not  since  been  heard  of. 
The  Terra  Nova,  the  second  relief  ship  of  the  British  Antarctic  Expedition,  has 
been  bought  for  the  purpose. 

Ellesmere  Island. — This  designation  has  now  been  adopted  by  the  Geo- 
graphic Beard  of  Canada  for  the  insular  mass  to  the  west  of  Smith  sound,  in 
deference  to  the  suggestion  made  last  year  in  the  Journal  (vol.  24,  p.  230).  The 
name  previously  assigned  was  "  Ellesmere  Land." 

Olaciers  in  Greenland. — Dr.  Engell  was  sent  out  in  the  summer  of  1902  by 
the  commisMon  for  geological  and  geographical  investigations  in  Greenland  to 
examine  the  glaciers  in  the  neighbourhood  of  Jakobshavn.  This  is  the  largest 
colony  in  north  Greenland,  and  has  a  very  productive  fishery,  but  yet  the  houses 
are  among  the  most  wretched  in  the  country.  The  Jakobshavn  glacier  has  retreated 
considerably  since  1850,  and  a  contraction  is  perceptible  in  a  vertical  direction. 
The  level  of  the  water  in  the  two  lakes  beside  it,  the  Nunatap  Tasia,  was  found  to 
have  fallen  118  feet  in  the  western  and  92  in  the  eastern  basin  below  the  highest 
level  it  had  formerly  attained.  Blocks  sometimes  fell  from  the  face  of  the  glacier, 
but  there  was  no  proper  calving.  The  movement  of  the  glacier  was  about  the  same 
as  Hammer  found  it  to  be  in  1880.  Lieut.  Schj0rring  made  a  triangulation  of  the 
environp,  setting  up  marks  for  future  use.  The  glacier  in  the  Sikuijuitsok  fjord  has 
also  retired  a  long  distance  since  1880.  Dr.  Engell  also  surveyed  the  mountain 
Akugdlinguak,  1837  feet  high,  and  adjacent  heights  on  the  Orpiksuit  Qord  near 
Eristianshaab,  and  examined  the  inland  ice  behind  them.  In  the  same  number  of 
the  Meddelelser  om  GrHdand  (Hefte  22),  Dr.  Schultz-Lorentzen  compares  the 
dialects,  customs,  implements,  etc.,  of  the  Eskimo  of  east  and  west  Greenland,  and 
from  the  greater  similarity  between  those  of  the  east  Greenlanders  and  the  Eskimo 
of  the  w(  St  coast  south  of  Godthaab,  arrives  at  the  conclusion  that  the  latter  are  the 
vanguard  of  a  migration  down  the  east  coast.  The  same  subject  has  been 
discussed  by  Prof.  Faustini  (see  vol.  23,  p.  392),  who  did  not,  however,  clearly  mark 
the  meet ing-p? ace  of  the  caEtem  and  western  migratory  streams. 
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Besnlts  of  Hational  Antarctic  Exploration:  Erratum.— April  c/btfrnaZ, 

p.  374,  line  27,  for  "Derville"  read  "d'UrviUe." 

XATHKKATICAL  AHD  PHTBIGAL  OEOOBAFET. 

Motion  of  Olaciers. — In  a  paper  entitled  "  A  Contribution  to  the  Theory  of 
Glacial  Motion  "  (University  of  Chicago :  Decennial  Publications),  Prof.  Chamberlin 
gives  a  concise  summary  of  his  views  on  the  cause  of  glacial  movement.  In- 
cidentally, he  discusses  the  method  by  which  snow  passes  into  coarsely  granular 
glacier-ice,  the  distribution  of  temperature  in  glacierf,  and  the  effects  of  differen* 
tial  movement  and  shearing.  He  points  out  that  in  a  moving  glacier  there  are  two 
apparently  discordant  phenomena  to  be  explained :  the  glacier  moves  like  a  plastic 
mass,  with  a  higher  velocity  at  its  centre  than  towards  its  edges,  and  adapting 
itself  more  or  less  perfectly  to  the  shape  of  the  channel  in  which  it  flows ;  at  the 
same  time  it  has  many  properties  implying  considerable  rigidity  under  thrust,  cau 
hold  stones  embedded  in  its  base  so  firmly  that  they  groove  and  tear  out  solid 
rock,  and  can  be  forced  forward  by  pressure  from  behind  even  against  a  consider- 
able slope.  The  conclusion  arrived  at  is  that  even  where  a  glacier  is  coldest, 
dryest,  and  most  rigid,  the  impelling  power  of  its  own  weight  can  cause  it  to  move 
forward  by  means  of  small  displacements  of  the  component  granular  ice-crystals  on 
one  another.  The  crystalline  gliding-planes  are  not  supposed  to  be  of  importance 
except  locally,  but  movement  is  facilitated  by  temporary  liquefaction  of  the  glacier 
grains  at  their  surfaces,  where  the  pressure  is  greatest,  followed  by  freezing  as  soon 
as  the  pressare  is  relieved.  The  explanation  favoured  is  consequently  a  modifica- 
tion of  the  "  viscous  "  theory,  combined  with  those  of  regelation  and  crystalline 
deformation. 

enssAL. 
Oeography  in  the  University  of  Edinburgh.— A  laudable  effort  is  being 

made  in  Edinburgh  for  the  endowment  of  a  chair  of  geography  at  the  university 
of  that  city.  A  step  towards  the  further  recognition  of  geography  as  a  subject  of 
study  has  been  taken  by  the  Senatus  of  the  university,  which  has  decided  to 
admit  the  subject  as  one  qualifying  for  graduation  in  the  Faculties  of  Science  and 
Arts.  A  proposal  for  the  establishment  of  a  chidr  in  geography  has  met  with 
of&cial  approval,  which  has  also  been  expressed  by  the  councils  of  the  Royal 
Scottish  Geographical  Society,  the  Royal  Society  of  Edinburgh,  and  the  Edin- 
burgh Merchant  Company.  As  a  practical  step  towards  the  end  in  view,  a 
committee  has  been  formed  for  the  purpose  of  raising  the  necessary  funds,  which 
are  estimated  at  £15,000.  The  chairman  is  Dr.  James  Geikie,  and  the  secretary 
Mr.  J.  G.  Bartholomew,  to  whom  subscriptions  to  the  fand  may  be  sent. 


OBITUART. 

Adolph  Bastian. 

By  the  death  of  Prof.  Adolph  Bastian  at  Port  of  Spain,  Trinidad,  on  February  3, 
1005,  ethnology  loses  one  of  its  most  illustrious  exponents.  Throughout  the 
second  half  of  the  nineteenth  century  the  name  of  the  '*01d  Master,"  as  his 
German  colleagues  were  fond  of  calling  him,  has  largly  dominated  this  branch 
of  science,  to  the  advancement  of  which  his  whole  life  was  earnestly  and  unselfishly 
devoted.  Son  of  a  prosperous  Bremen  trader,  he  was  born  in  that  busy  seaport  on 
June  26, 1826,  and  there,  perhaps,  acquired  that  restless  enterprising  spirit  which 
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later  carried  bim  to  the  ends  of  the  Earth  in  the  exclarive  interests  of  the  one 
object  which  entirely  absorbed  his  prodigious  physical  and  mental  energies.  After 
studying  law  at  Heidelberg,  and  the  biological  sciences  at  Berlin,  Jena,  and  Wiirz- 
burg,  he  took  the  degree  of  M.D.  at  Pragne  in  1850,  and  the  very  next  year  set  oat 
on  that  long  series  of  ethnological  expeditions,  which  jointly  occupied  no  less  than 
twenty-fiye  years  of  a  singularly  active  career,  and  would  justify  his  claim  to  be 
regarded  as  the  greatest  of  collectors  and  of  travellers,  if  Ids  modest  and  retiring 
nature  could  have  induced  him  ever  to  have  claimed  anything  for  himself  personally. 
But  the  remark  made  by  Dr.  Earl  von  den  Steinen,  one  of  the  speakers  at  the 
"  Gedachtnisfeier,**  held  in  Berlin  on  March  11,  that  no  Grerman  savant  has  travelled, 
read,  or  written  more  than  Bastian,  will  pass  unquestioned  by  those  acquainted  with 
his  life-work  in  all  its  fulness. 

The  first  journey,  which  lasted  eight  years  (1851-59),  took  him  to  Australia, 
Peru,  the  West  Indies,  Mexico,  China,  Malaysia,  Indo-Ghina,  India,  Angola, 
and  other  parts  of  West  Africa,  and  the  special  bent  of  his  mind  for  the  psycho- 
logical side  of  his  subject  was  at  once  revealed  in  the  sub-title  ('  A  Contri- 
bution to  Mythology  and  Psychology ')  of  his  first  publication  ('  A  Visit  to  San 
Salvador,'  1859),  which  embodied  some  of  the  fruits  of  the  expedition.  The 
influence  of  the  views  here  advocated  was  almost  instantaneous,  as  shown  by  the 
rapid  appearance  of  the  gr^t  works  of  Th.  Waitz  and  E.  B.  Tylor  on  the  origin 
and  development  of  primitive  cultures. 

Then  followed  the  second  expedition  (1861-65),  which  brought  him  again  to 
Indo-China,  and  thence  through  Malaysia  and  the  Philippines  to  Japan,  North 
China,  Siberia,  and  Caucasia,  resulting  in  '  The  Peoples  of  Eastern  Asia,'  a  work  in 
six  volumes  indispensable  to  students  of  Buddhism.  A  third  trip  to  Loango 
(1873),  undertaken  for  the  purpose  of  opening  up  the  Dark  Continent  from  the 
west  side,  proved  a  failure,  but  prepared  the  way  for  the  subsequent  expeditions,  all 
of  which  were  henceforth  carried  out  in  the  direct  interest  of  the  Barlia  Ethnological 
Museum,  of  which  Bastian  was  the  reil  founder  and  for  many  years  curator.  The 
fourth  (1875-76),  directed  to  South  and  Central  America  (Ecuador,  Colombia, 
Peru,  Guatemala,  and  the  West  Indies  for  the  second  time),  supplied  the  materials 
for  the  valuable  '  Culture  Lands  of  Ancient  America'  in  two  stout  volumes  (1878). 
The  next  three  years  (1878-80)  were  given  to  India,  Indo-China,  and  Malayoia 
(for  the  third  time),  and  then  to  North  and  East  Australia,  Fiji,  Hawaii,  California, 
and  Yucatan,  one  memorable  result  of  which  was  '  The  Religious  Myths  of  the 
Polynesians '  (1881).  Then  followed  at  lonjjer  intervals  the  fifth  expedition  (1878) 
through  Persia,  India,  and  Assam  to  New  Zealand  and  Hawaii  (where  Polynesian 
texts  were  collected),  and  thence  to  the  North- Western  United  States,  Mexico,  and 
Yucatan ;  the  sixth  (1889-91)  through  Russian  Turkestan  to  India  and  East 
Africa ;  the  seventh  (1890-98)  chiefly  in  Java  and  Bali ;  the  eighth  (1901-03)  in 
Ceylon ;  the  ninth  and  last  (1903-05)  to  Malaysia,  Jamaica  (where  much  ex- 
haustive work  was  given  to  the  cavemen  and  kitchea  middeos),  Trinidad, 
Venezuela,  and  back  to  Trinidad,  where  this  unwearied  collector  and  explorer 
literally  *'  died  in  harness." 

And  what  are  the  abiding  results  of  all  this  improhus  labor  f  There  are,  cer- 
tainly, the  magnificentcoUections  which  form  the  chief  glory  of  the  Berlin  Museum. 
There  are  many  tens  of  thousands  of  square  miles  of  the  Earth's  surface  rapidly 
surveyed  from  ihe  great  "  periegetes' "  special  standpoint,  but  without  an  eya  cither 
for  their  physical  features  or  even  for  their  peculiar  characters  as  the  suitable 
milieu  of  their  human  inhabitants,  whence  the  remarks  of  Von  den  Steinsn  and  of 
Von  Richthofen  (another  of  the  speakers  at  the  commemorative  gathering)  that 
Bastian  was  neither  a  geographer  nor  an  ethnologist  iu  the  strict  sense  of  these 
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terms.  Lastly,  there  is  a  whole  library  of  psychological  writings,  which  can 
scarcely  be  called  ethnological,  and  in  any  case  are  well-nigh  nnreadable — a  hopeless 
tangle  of  involved  constructions  without  any  attempt  at  form,  style,  or  system,  a 
literary  wilderness  that  has  been  compared  to  the  sunless  Amazonian  woodlands, 
where  guide  and  guided  alike  are  lost  in  a  maze  of  endless  tracks  leading  anywhere 
or  nowhere.  Hence  his  warmest  admirers  are  fain  to  confess  that  this  amazing 
tncongesta  moles  was  received,  volume  after  volume*,  with  a  sad  shake  of  the  head^ 
put  aside,  and  then  *'  nicht  mehr  gelesen  "  (von  den  Steinen). 

Nevertheless,  Bastian  has  left  at  least  one  precious  heirloom  which  should  keep 
his  same  for  ever  fresh  in  the  memory  of  those  who  have  at  heart  the  best  interests 
of  anthropological  studies.  He,  more  perhaps  than  any  other  writer,  has  helped 
to  establish  the  psychic  unity  of  mankind  on  firm  ground.  Leaving  to  others  the 
physical  characters,  the  craniology,  the  comparative  anatomy  generally,  he  devoted 
his  exclusive  attention  to  the  comparative  psychology,  to  the  mental  qualities,  t(y 
the  soul,  and  that  be  found  everywhere  one  from  the  lowest  Australian  and  Poly- 
nesian to  the  highest  Hellenic  and  modem  types.  A  peculiarly  practical  side  of 
his  own  complex  temperament,  which  made  him  a  shrewd  man  of  business  and  a 
great  collector,  and  not  merely  a  mystic  or  pantheistic  dreamer  of  dreams,  enabled 
him  also  to  give  to  his  ethno-psycholcgy  that  solid  foundation  which  seems  to  be 

lacking  in  the  purely  subjective  systems  of  his  great  fellow-countrymen Hegel^ 

Fichte,  and  even  Kant — and  brings  him  more  into  line  with  the  English  objective 
school,  as  represented  especially  by  Herbert  Spencer,  Darwin,  and  Huxley. 

A.  H.  EsAiTE. 
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Tenth  Meeting,  March   27,  1905. — Sir   Clements   Markham,   k.c.b.. 

President,  in  the  Chair. 

Elections. — Henry  James  Ashton ;  Webster  Brown,  C,E,;  William  Burnett; 
Rev.  Putman  Cady,  M.A, ;  Richard  Cooke;  Robert  W.  Dana,  M.A,,  MJ.C.E,} 
Henry  Shal/ord  Dawes  ;  Lieut,  Henry  Dawson,  R,N,R, ;  Robert  Lindsay  Forbes  ; 
John  Hyde ;  P.  B.  Joshi  ;  James  Knott ;  Rev.  Canon  Maccoll,  M,A.,  DJ). ;  Robert 
St,  John  Mathews;  Captain  Charles  Otley  Flace,  D.S,0,,  R.E, ;  Captain  Charles 
M,  Ritchie,  RJI.A,;  Captain  C,  P.  Roberts,  R,0,A,;  Edward  Stanislaus  Benbow 
Rowe;  Eugene  Wihlfahrt, 

The  Paper  read  was : — 

"  Liberia."    By  Sir  Harry  H.  Johnston,  a.c.M.o.,  k.c.b. 


Eleventh  Meeting^  April  10,  1905. — Sir  Clements  Markham,  k.c.b., 

President,  in  the  Chair. 

Elections. — Eneas  Percy  Bates,  B,A, ;  Hugh  Blakiston ;  Lieut,  Gordon  Har^ 
greaves  Brown,  CO,;  Richard  Raymond  Carne;  Lieut,  Robert  Sterling  Clark, 
U,S,A,;  Joseph  Gibson  Collinson;  Prof.  Archibald  Cary  Coolidge,  Ph.D,;  Herbert 
Ashley  Cunard  CummtJis;  Captain  Bryan  Fair/ax,  Durham  Light  Infantry; 
Gustave  Gillman ;  Campbell  Login  Harrison;  R,  Fleming  Johnston;  Edgar 
Lawn;  George  Norton  Stevens;  Major  Hugh  Stanley  Thurston,  R,A,M.C.;  Erik 
ToUefsen;  Colonel  Edward  Tufnell,  M.P, 

The  Paper  read  was : — 

"  The  Upper  Yangtse  Provinces."    By  Colonel  Manifold. 
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AddUions  to  the  Library, 
B7  XDWABD  HSAWOOD,  MJBl,  LOtrarian,  B.a.8. 

The  following  abbxeriatiaiii  of  noimi  and  the  adjeotiTee  derived  ttom  them  are 
employed  to  indicate  the  aonzoe  of  articles  from  other  pnbUoationa.  Qeograpbioal 
names  are  in  each  ease  written  in  full : — 


A.  3  Academy,  Aoademie,  Akademifti 
Abh.  s  Abhandlnngen. 

Ann,  s=  A"*'*^^*,  AfinAiftf,  Annalon. 

B.  =  Bulletin,  Bollettino,  BoletiuL 
Col.  =  Oolonies. 

Com.  =  Commerce. 

C.  B.  =  Comptes  Bendni. 
B.  K  Erdkonde. 

Q.  s  Geogranhy,  Q^ographie,  Oeograik. 

Ges.  =  GeseUschafL 

I.  s  Institute,  Instttntion. 

Ii.  sslirestiya. 

J.  s=  JonmaL 

Jb.  s  Jahrbnoh. 

k.  n.  k.  =  kaiserlich  and  kSniglioh« 

IL  =  MitteUnngen. 


Mag.  ss  Magaiine. 

Mem.  (M^m.)  =  Memoirs,  M6noirea. 

Met  (m€t)  =  Meteorological,  etc. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beyiew,  Beyne,  Bivista. 

S.  rs  Society,  Soci^t^,  Belskab. 

So.  ss  Scienci9(B). 

Sitsb.  =  Sitznngsberioht 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift 

V.  =  Yerein. 

Verb.  =  Yerhandlongen. 

W.  s=  Wissenschaft,  and  compoonda. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambisniity  of  the  wotcLb  ootavo,  giiorto,  etc,  the  siie  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  sise  of  the  /oMmoI  is  10  x  6). 

A  selsetion  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  **  JoumaL" 


SUBOPE. 

Central  Europe.  Partsek. 

Mitteleuropa.  Die  L&nder  und  Volker  von  den  Westalpen  und  dem  Balkan  bis 
an  den  Eanal  und  das  Kurische  Haff  dargestellt  Ton  Dr.  J.  Partsoh.  Gotba  : 
Justus  Perthes,  1904.  Size  9x6,  pp.  xii.  and  464.  Maps.  Price  10m.  Pretenied 
hy  the  PuUieher, 

This  is  the  original  work,  revised  and  brought  up  to  date,  of  which  the  English 
edition,  included  in  the '  Regious  of  the  World '  series,  was  a  somewhat  abridged  tranala- 
tion.    Some  additions  have  been  made  for  the  benefit  of  German  readers. 


Europe— EainfU].  Petermanns  M.  60  (1904)  :  281-285. 

Das  regenreichstc  Gebiet  Europas.    Von  Prof.  Dr.  K.  Eassner.    JIfap. 
The  district  alluded  to  is  that  round  the  hetid  of  the  Bay  of  Cattaro. 

Trance.  Baedaker. 

Northern  Fnince  from  Belgium  and  the  English  Channel  to  the  Loire,  excluding 
Paris  and  its  Environs.  Handbook  for  Travellers  by  K.  Baedeker.  Fourth 
Edition.  Leipzig:  K.  Biedeker;  London  :  Dulau  &  Co.  190.5.  Size  6^  x  4},  pp. 
XXX vi.  and  424.    Maps  and  Plans,    Price  tm.    Presented  hy  the  Publishers, 

Prance— Ehdne,  etc     B.8.0.  Lyon  19  (1904) :  173-202,  272-315.  Tnrqnan. 

Geographic  Agricole,  Industrielle,  Commerciale  et  Kconomique  du  Departemont 
du  Khone  et  Bigions  environnants.    Par  V.  Turquan.     With  Maps. 

Germany— Black  Porest.   Deutsch.  BundscJiau  O.  27  (1904):  110-115.  Xooh. 

Zur  Entwioklung  der  Flosserei  im  Schwarzwalde.    Von  L.  Koch. 
Qermany— Bremen.         DeutscJi.  G.  Bldlter  27  (1904) :  127-146.  Tsteas. 

Ueber  Brcmens  Bedeutung  als  Handelsplatz.    Vortrag  von  Dr.  F.  Tetens.    Map 

and  Diagrams. 

Oermany — Odenwald.  Forsoh.  deutsch.  Landes-  u.  VoUcslcunde  16  (1904) :  237-289.  Jaegar. 
Ueber  Oberflachengestaltung  im  Odenwald.    Voa  Dr.  F.  Jaeger.     With  Map, 

Germany— 8axony.  Z.K,  Sachs.  Statiet.  Bureaus  50  (190i):  161-172.  Wleehel. 

Eine  Volksdichte-Schiohtexikarte  von  Sachsen  in  neuer  Entwurfsart.  Von  H. 
Wieohel.     With  Map: 
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Holland— Set-le7«l.    K,  Ned.  Meteoroloj,  i..  No.  90  (190i) :  pp.  22.  Van  dor  Btok. 

Etades  des  phenom^nes  de  mar^e  sar  lea  Cdtes  NeerlandaiBes.  1.  Analyse  des 
mouTemento  p^riodiques  et  ap^rlodiqaes  da  nireaa  de  la  mer.  Par  J.  P.  van 
der  Stok. 

leeland.  Ovenijt  K,  Dan$ke  Vulemh.  8.  Forhand.  (1904) :  217-267.      Pjetnrtion. 

Om  nogle  glaciale  og  ioterglaolale  Yulkaner  paa  Island.    Af  H.  Pjetnnson. 
Iceland— Foreitf.  G.  Tidskrift  17  (1903-1904) :  238-241.  Pryti. 

Lidt  om  TrsBVttkBten  paa  Island.    Af  Prof.  C.  V.  Prytz.    lUutlratians. 
Of.  note  in  Journal  for  September,  1904  (p.  346). 
Italy.  Ann.  0. 18  (1904) :  348-360.  Besnier. 

I^  Conqne  de  Sulmona.    Par  M.  Besnier.     With  Plate. 

This  refers  to  a  district  in  the  Afamzzi  intercalated  between  the  parallel  fol'ls  of 
the  Central  Appenines.  The  author  sketches  the  human  as  well  as  the  physical 
Keography. 

Italy— Genoa.  Leotard. 

Une  Tisite  k  G^oes.  Comparaison  avec  Marseille.  Par  J.  L^tard.  (Bxtrait  da 
Semaphore  et  da  Bulletin  do  la  Sooi^tc.)  Marseille,  1904.  Size  10  x  6},  pp.  32. 
Plans  and  Illustration.    Presented  by  the  Author. 

Italy— VesuTins.    B.8.  Beige  Q^dogie  18  (190i) :  (Proe.-  Verh.)  228-231.  Bnu. 

La  demi^re  Eruption  du  V^suve.    Par  A.  Bran. 
Mediterranean.  C.Bd.  189  (1904) :  379-381.  Hegris. 

Nonvelles  observations  snr  la  derni^re  transgression  de  la  M^diterran^e.    Note  de 

P.  Kegris. 

See  note  in  the  Journal  for  October,  1904  (p.  483). 
Horth-West  Europe— Hydrography.  KrtUnmeL 

Die  Dentschen  Meere  im  BaJimen  der  intemationalen  Meeresforsohung.    Offent- 

licher  Vortrag,  gebalten  im  Institat  fOr  Meereskunde  am  5.  and  6.  M&n  1903.  Ton 

Dr.  O.  Krfimmel.    (Veroffentl.  I.  Meereskunde,  etc..  Heft  6,  1901.)    Berlin :  E.  S. 

Mittler  and  Sohn.    Size  10}  x  7},  pp.  86.    Maps. 
Pyrenees.  Quesiions  Dipt.  18  (1904) :  529-510.  Loria. 

Les  chemins  de  fer  transpyr^ne'ens.    Par  Prof.  H.  Lorin. 
Bnssia.  O.Z.  10  (1904) :  481-506,  537-569,  600-626,  666-691.  Kettaer. 

Das  eorop&ische  Bussland.    Eine  anthropogeographische  Studio.   y9n  A.  Hettner. 

AUo  separate  oopyy  presented  by  the  Author. 

A  oarcfal  study  of  humau  life  and  activity  in  Bnssia  as  conditioned  by  physical 
geography. 

Bnssia.  ■ 

Bulletin  Basse  do  Statistique,  Financibre  et  de  Legislation.  Ann^  1904. 
Liyraison  1.    St-P^tersbourg,  Imp.  V.  Kirschbaum,  1904.    Size  11  x  7,  pp.  176. 

BumU- Finland.  Deutseh.  G.  Blatter  27  (1904):  176-188.  Xarstedt. 

Die  Budfinnische  Skarenkiiste  von  Wiborg  bis  Hango.    Yon  F.  O.  Karstedt. 
Boisia— Vral.  Tzvestiya  Imp.  Buss.  G.8. 40  (1904):  161-166.  Sayelief. 

Third  journey  in  the  Ural.    By  B.  Saveliof,    [In  Bussian.] 

BnssiBr-Vrals.    B.  Comite  Geolog.  SL-Pitersbourg  22  (1903) :  417^36.    Honinscheysky. 
Oompte  rendu  pr^limioaire  sur  les  recherches  g^logiques  faites  en  1902  dans 
rOural  du  sud.    Par  —  Koniouschevsky.    [In  Bussian.] 

Spain.  C.  Bd.  189  (1904) :  894-896.  BonyiU^. 

Sur  les  Pr^lpes  subb^tiques  au  sud  du  Guadalquivir.    Note  de  B.  DouvilU. 
Sweden— Anthropogeography.    Ytner  24  (1904) :  314-331.  Andenson. 

Om  de  fysiskt-geografiska  forutsattoiogama  for  bebyggelsen  inom  n&gra  af  Jimt- 

lauds  fjUltrakter.    Af  G.  Andersson.    Map  and  lUustraOons. 

On  the  physical  conditions  determining  settlement  in  some  mountainous  distriets  of 
JlLmtland. 

United  Kingdom— ArohaBology.  Hubbard. 

Neolithic  Dew-Ponds  and  Cattle- Ways.  By  A.  J.  Hubbard  and  G.  Hubbard. 
London :  Longmans  &  Co.,  1905.  Size  10  x  7,  pp.  x.  and  70.  Illustrations.  Price 
3s.  6(2.  net.    Presented  by  the  Publishers. 

Shows  reason  for  believing  that  some  of  the  dew-ponds  and  cattle-tracks  on  the 
Downs  date  from  Neolithic  times. 


576  GlOORAFmCAL  UTIRATURI  OP  THB  MOIITH. 

ASIA. 

Dritte  ABiatisohc  Forsohnngsreise  des  Grafen  Eagen  Ziohy.  Band  yI.  Foischnngen 
im  oaten  zur  Anfhellung  dee  Unprunges  der  Magyaren.  Geaohichtlicbe  Ueber- 
aicht  and  meiue  Wahmehmangen,  Erfahrnngen  mit  beaonderer  Berfiohaichtignng 
der  Ergobniaae  meiner  Expeditionen.  Von  Graf  £.  Zichy.  Badapeat ;  Leipzig : 
K.  W.  Hiersemann,  1905.  Size  12}  x  9},  pp.  304.  Majp9  and  nhutroHamM, 
Priee  20i. 

Tbia  Yolame  inoladea  an  hiatorioal  aketob  of  Hungarian  expeditiona  and  reaeaxehes 
in  tbe  naat ;  a  aketob  of  tbe  acientific  reaulta  of  Count  7Achy*a  own  journey ;  and  a 
peraonal  narrative  of  tbe  aame.    It  la  excellently  illustrated  from  pbotograpba. 

Ciipian  Saa.  Petermantu  M.  60  (1904) :  291-294.  Knipowitteh. 

Hydrobiologiacbe  Unterauobungen  dea  Kaapiachon  Meerea.  Beiaebericbte  von  N. 
Knipowitacb. 

China— Population.  BoekhlU. 

Inquiry  into  tbe  Population  of  China.  By  W.  W.  Hockbill.  (From  SmUhmmiam 
Muc.  CM.  (Quarterly  luue),  vol.  47,  part  3.)  Waabington,  1904.  Size  10  X  6*, 
pp.  303-321.    Presented  hy  the  AttOiar, 

Noticed  in  tbe  Monthly  Record  for  March  (p.  327). 
Chinoae  Empire— Tibet  Landon. 

Lbaaa :  an  Account  of  tbe  Counti^  and  People  of  Central  Tibet,  and  of  tbe  Progresa 
of  tbe  Miaaion  sent  there  by  tbe  English  Gk)yemment  in  the  year  1903-4.  Written, 
\rith  the  help  of  all  the  principal  persons  of  the  mission,  by  Pcrceyal  Landon. 
2  vols.  London :  Hurst  and  Blackett,  1905.  Size  10x7,  pp.  (vol.  1)  xx.  and 
414  ;  (vol.  2)  xii.  and  426.  Map$  and  TUuBiraHona.  Price  i2«.  net  Presented  by  the 
Publishers.    [Reviewed  in  tbe  present  number,  p.  551.] 

Chinese  Empire — Tibet  Millingtoiu 

To  Lhassa  at  Last.  By  P.  Millington.  Second  Edition.  London  :  Smith,  Elder 
&  Co.,  1905.  Size  8  x  5},  pp.  x.  and  200.  Frontispiece.  Price  3f.  6d.  net.  Pre- 
sented hy  the  PvJblishers.     [See  p.  553,  anie."] 

Eastern  Aaia.  

Handbook  of  Information  for  Shippers  and  Passengers  by  the  Steamera  of  tlie 
Nippon  Yuaon  Kaisha  (Japan  Mail  8.S.  Co.,  Ltd.).  1904.  Size  9x6,  pp.  iv.  and 
348.     Maps  and  Illustrations. 

French  Indo-Chima.  Donmer. 

Paul  Doumer.     L'Indo-Chine  fran9aise  (Souvenirs).     Paris:   Vuibert  et  Nony, 
1905.     Size  12}  x  8),  pp.  xvi.  and  392.     Maps  and  Illustrations.    Priee  Ss.  6d. 
Presents  M.  Doumer's  personal  impressions  and  experiences  during  his  tenure  of 

the  governor-geueralsbip  of  lodo-Cbina,  with  appreciations  of  the  present  position 

and  prospects  of  that  region. 

French  Indo-China— Laos.     B.  Comity  VAsie  Frangaise^  (IdOi):  523-532.     Danehand. 
Le  climat  de  France  sous  les  tropiques :  le  plateau  du  Tran-ninh.    Par  le  Capitaine 
Danchaud.    Maps. 

India.  Tour  du  Monde  10  (1904) :  157-216,  373-408.  Boeek. 

Mes  Voyages  aux  Indes  et  au  N^pal.  Par  le  Docteur  K.  Boeck.  Adapts  de 
Tallemand  par  F.  Kicard.      Ifap  and  Illustrations. 

India.  Bradlay-Birt. 

The  Story  of  un  Indian  Upland.  By  F.  B.  Bradlev-Birt  And  an  Introduction 
by  the  Hon.  H.  H.  Risley.  London :  Smith,  Elder  &  Co.,  1905.  Size  9J  x  6,  pp. 
xii.  and  354.  Map  and  Illustrations.  Price  12s.  6d.  net.  Presented  by  the 
Publishers. 

This  book  supplies  the  general  reader  for  the  first  time  with  a  history  and  deacripK 
tion  of  the  *'  Santal  Perganas "  inhabited  by  some  of  the  most  interesting  of  the 
aboriginal  tribes  of  Central  India,  of  which  no  satisfactory  general  account  had  pre- 
viously been  in  existence. 

India — Cenina.  ■ 

Census  of  India,  1901,  yoU.  i.,  i.-A.  Part  i.  Report.  Part  ii.  Tables.  By  H.  H. 
Risley  and  E.  A.  Gait.  Calcutta :  1903.  Size  ISJ  x  8.},  pp.  (vol  i.)  582  ;  (vol.  i.-A 
492.      Price  (vol.  i.)  7s.  6d. ;   (vol.  i.-A)  6«. 

Ditto,  Ethnographic  Appendices.  By  H.  H.  Risley.  Calcutta :  1903.  Pp.  25L 
Maps.    Price  is.  6rf. 

Noticed  in  the  February  number  (p.  197). 
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IndiA^Population.  /.£.  SUUidiecd  8.  67  (1904) :  661-670.  Bainsf . 

The  Geographical  DiBtribation  of  Population  in  India.  By  J.  A.  Baines,  o.s.L 
With  Diagram,    AUo  ieparate  copy, 

Japan— Xanietio  Survey.  Tanakadate. 

/.  College  Sci.,  Imp.  Univenity  Tokyo  14  (1904)  :  pp.  xii.,  180,  and  348. 

A  Magnetic  Survey  of  Japan  reduced  to  the  Epoch  1895.0  and  the  Sea  Level, 
carried  out  by  order  of  the  £«arthquake  Inyestigation  Oommittee.  Reported  by 
Prof,  A.  Tanakadate.     With  Map$  and  Plates. 

Japan— Sea-leyeL  OmorL 

Note  on  the  Annual  Variation  of  the  Height  of  Sea-level  at  Ayukawa  and  Misaki. 
By  F.  Omori.  (Publications  Earthquake  Investigation  Committee  in  Foreign 
Languages,  No.  18,  pp.  23-26.)    Tokyo,  1904.    Size  10}  x  7}.     Diagram. 

Korea.  B.8.G.  RoohefoH  86  (1904) :  216-225.  Pawlowski. 

Historique  de  la  connaissance  de  la  Gor^e  d*apr^  la  oartographie.  Par  A. 
Pawlowski. 

Korea.  Nouv.  Arehiv.  Mite.  8ei.  12  (1904) :  181-141.  Bonrdarot. 

Rapport  8ur  une  Mission  Soientifique  en  Gor^e.    Par  £.  Bourdaret. 

The  writer,  who  went  out  to  Korea  to  study  the  question  of  railways,  occupied  his 
spare  time  in  anthropological  and  natural  history  research.  The  greater  part  of  the 
paper  deals  with  anthropology. 

Korea.  Dnerooq. 

Georges  Ducrocq.  Pauvre  et  Douce  Cor^.  Quatri^me  Edition.  Paris :  H. 
Champion,  1904.    Size  7}  X  5},  pp.  88.     Illustratione.    PreeerUed  hy  the  PMisher. 

Malay  Archipelago— Tides.    Ann.  Hydrographie  82  (1904) :  363-371.  Miyer. 

Die  Gezeiten  im  Ostindisohen  Arohipel.     Von  H.  Meyer. 

Malay  Arohipelago — Timor.  Orijien. 

Verh.  Batav.  Qenoolt.  Kunsten  en  Wetene.  64  (3)  (1904) :  pp.  146. 
Mededeelingen  omtrent  Beloe  of  Midden-Timor.    Door  H.  J.  Grijzen. 
Manohnria.  Mem.  Imp.  Rtw.  0.8.  (Gen.  0.)  86  (1904) :  pp.  566.  Aneit. 

Journey  through  Manchuria  [Expeditions  of  1896  and  1897-98].     E.  E.  Anert. 
[In  Russian.]     With  Maps  and  Illuitratione. 
This  important  work  will  be  reviewed  elsewhere. 
Bnssia— Siberia.  Petermanne  M,  60  (1904) :  285-290.  Breitfass . 

Zur  Frage  fiber  den  Sibirischen  Beeweg  nach  Osten.  Yon  Dr.  L.  Breitfuss.  With 
Map. 

AfBIOA. 

Bast  Africa— MasaL  Hollis. 

The  Masai,  their  Language  and  Folklore.  By  A.  C.  Hullis.  With  Introduction 
by  Sir  Charles  Eliot.  Oxford :  Clarendon  Press,  1905.  Size  9x6,  pp.  xxviii. 
and  360.  Map  and  lUuitrationt.  Price  14«.  net.  Two  copies,  presented  hy  the 
Publishers. 


Britrea.  B.8.0.  lUiUnna  6  (1904) :  782-780. 

II  rilievo  topografico  delta  Colonia  Eritrea.   Nota  del  Prof.  A.  Alarini.    With  Map, 

Fernando  Po.  J,  ManchetfUr  G.8.  20  (1904) :  29-36.  Banaa* 

Fernando  Po,  West  Africa.     By  T.  J.  Nunan. 
The  writer  has  resided  in  the  island. 

French  Oninea.  B.8.0.  Italiana  6  (1904) :  780-795.  Joftbert. 

Le  Isolo  di  Loos,  e  Conacri  (Africa  occidentale).    Nota  del  J.  JoClbcrt.     With  Map. 

French  Guinea  ^Frontier.  Meyrenil. 

Eenseign.  Col.  Com.  Afrique  Franf.  (1904):  253-257. 
La  Mission  Muchiud.     La  Dcl.mitul..>ii  de  la  Frontibre  cntre  la  Guin6o  Fran9^se» 
la  Casamance  et  la  Guin(^e  Portugaise.     Par  A.  Meyrouil.     With  Map. 

German  Sonth-West  Africa.     T.  Gedoy.  8.  South  Africa  7  (1904) :  77-94.  Voit. 

A  Contribution  to  the  Geology  of  German  South-West  Africa.    By  F.  W.  Voit. 
Map  uith  Sections. 

No.  v.— May,  1905.]  2  q 
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Gold  Ck>ast.  Crowther. 

The  Gold  Coast  Civil  Service  List  (1904-5).    Compiled  by  P.  Crowther.    London : 
E.  Stanford,  1901.    Size  10  x  6^,  pp.  442.     Map,     Price  Ss.     Presented  by  the 
Publisher. 
A  valuable  publication,  giving  macU  useful  Information  on  public  works,  frontier 

delimitation,  official  regulations,  etc.,  etc. 

Kamenm.  Deutsch.  Koloniaheilung  22  (1905) :  70-72,  Xoiiel. 

Die  Expedition  Stieber  in  das  Musgugebeit  und  die  Wasserstrasse  Garna-Tscliad. 

Von  M.  Moisel.     With  Map. 

Captaia  Stieber,  who  examined  the  country  on  the  left  bank  of  the  Lagone  near  the 
Tuburi  lake,  does  not  share  Captain  Lenfant's  sanguine  anticipations  as  to  the  possibili- 
ties of  this  route  to  Lake  Chad  (see  ante,  p.  567). 

Kamernn.  Globus  86  (1904) :  273-278,  337-344.  Lesiiier. 

Die  Bnlue-  oder  Rumpiberge  und  ihre  Bewohner.    Yon  Oberleutnaut  Lessner. 
With  lUuitrations. 

Xadagaioar— Bailwaj.     Rev.  Madagascar  6  (1904) :  509-559.  

Inauguration  du  chemin  de  fer  de  Tananarive  k  la  Mer.    Maps, 
Xoroooo.        Renseign.  Col  Com.  Afrique  Franf.  (1904):  221-243,  258-274. 


Une  Mission  an  Maroc.  Rapport  k  M.  le  Gouverneur  General  de  l*Algerie.  Par 
A.  Bernard.     With  Map. 

Higeria.  Bedwell. 

Southern  Nigeria.  Report  for  1903.  Colonial  Reports,  Annual  No.  433,  1904. 
Size  9}  X  6,  pp.  48.     Price  3s. 

HUe.  WiUeoeki. 

The  Nile  in  1004.  By  Sir  W.  Willcocks,  k.c.m.o.  London  :  E.  &  F.  N.  Spon,  1904. 
Size  10^  X  7^,  pp.  226.  Maps  and  Sections.  Price  dt.  net.  Presented  by  the  Author. 
[To  be  reviewed.] 

Uganda.  Cunningham 

Uganda  and  its  Peoples.  Notes  on  the  Protectorate  of  Uganda,  especially  the 
Anthropology  and  Ethnology  of  its  Indigenous  Races.  By  J.  F.  Cunningham. 
With  a  Preface  by  Sir  Harry  Johnston,  o.o.m.g.  London :  Hutchinson  &  Co.,  1905. 
Size  10  X  7^,  pp.  xzz.  und  370.  Map  and  Illustrations.  Price  24«.  net.  Presented 
by  the  Publishers.    [To  be  reviewed.] 

XOBTH  AMERICA. 

Canada— Selkirk  Range.       Appalaehia  10  (1904) :  404-408.  Wheeler. 

Notes  on  the  Altitude  of  Mts.  C/olumbia,  Bryce,  Lyell,  and  Forbes.  By  A.  O. 
Wheeler. 

See  note  in  the  March  number,  p.  328. 

Xezieo.  Mem.  y  Rev.  8.  Ci.  *'  Antonio  Alzats  *  18  (1902) :  83-112.  OrdoSei. 

Le  Xinantecatl  ou  Volcan  Nevado  de  Toluca.     Par  E.  Ordonez.     With  Plates. 

Xezieo.  Ordoaei  and  Prado  y  Tapia. 

Mem.  y  Rev.  S.  Ci.  **  Antonio  Alzate  "  18  (1902) :  257-265. 

Los  Yolcanes  de  Zucapu,  Michoacan.  Por  E.  Ordofiez  y  F.  Prado  y  Tapia.  With 
Map. 

Xexico.  

Mexico.  Geographical  Sketch,  Natural  Resources,  Laws,  Economic  Conditions, 
Actual  Development,  Prospects  of  Future  Growth.  Edited  and  compiled  by  the 
International  Bureau  of  the  American  Republics.  11)04.  Washington,  1904. 
Size  9^  X  G,  pp.  454.  Illustrations.  Presented  by  tJie  International  Bureau  of  tlie 
American  Republics. 

Korth  America.  B.  Geolog.  S.  America  14  (1903) :  207-226.  Speneer. 

Submarine  Valleys  off  the  American  Coast  and  in  the  North  Atlantic.  By  J.  W. 
Spencer.     With  Maps. 

Korth  America— Early  Travels.  Thwaites. 

Nt'W  Voya<?es  to  North  America  by  the  Baron  do  Lahontan.  Reprinted  from  the 
English  edition  of  1703,  with  facsimiles  of  original  title-pages,  maps,  and  illustra- 
tions, and  the  addition  of  Introduction,  Notes,  and  Index,  by  R.  G.  Thwaites, 
LL.D.  2  vols.  Chicago;  A.  C.  McClurg  &  Co.,  1905.  Size  8J  x  6,  pp.  xdv.  and 
798.     Price  $7.50. 
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TTnitad  StatM.  J»Q,  8  (1904) :  243-310.  Brigham  and  othen . 

The  Geographj  of  the  Louisiana  ParohaBO.      WUh  Map§  and  lUudraUona. 

Includes  a  number  of  articles  by  difBarent  writers,  the  first,  by  Prof.  Brigham, 
treating  of  the  geographical  importanoe  of  the  Louisiana  purchase. 

United  SUtas.  8ymon$'i  Meteorolog.  Mag,  89  (1904) :  181-185.  XiU. 

The  Vengeance  of  the  Rain  Gkxls.    By  the  Editor. 

Describes  a  Yisit  to  the  Grand  canvon  and  a  Navaho  Tillage,  with  a  subsequent 
unwonted  deluge,  no  doubt  attributed  by  the  Indians  to  the  carrying  away  of  their 
rain-gods  by  an  American  man  of  science. 

OEVTSAL  AHS  SOUTH  AXEBIOA. 
Argentina  Hepnblio.  BanUurdei. 

The  Land  of  Promise  for  Labour  and  Small  Capital.  The  Argentine  Estancia. 
A  review  of  the  Live-Stock  and  Agricultural  industries,  and  of  Uie  rural  prospects 
of  the  Argentine  Republic.  By  M.  Bemdrdez.  Buenos  Aires,  1903.  Size  10|  x  7}, 
pp.  viii.  and  124.    Map$  and  lUuttroHons. 

Argentine  Hepublio.  Xartinei. 

Manual  del  Yiajero.  Baedeker  de  la  Bepdblica  Argentina.  Par  A.  B.  Martinez. 
2*  Edicion.  Buenos  Aires,  1904.  Size  7i  X  5,  pp.  xvi.  and  384.  MapSt  Plan$y 
and  lUutiratioM. 

Argentine  and  TTruguay.  

St  Louis  Exhibition.  Argentine  Republic.  Ministry  of  Public  Works,  Direction- 
General  of  Hydraulic  Works.  Project  for  improving  the  Navigability  of  the 
Biver  Plate  and  Concordia.  Explanatory  Index  of  the  Objects  exhibited.  Buenos 
Aires,  1904.    Size  10)  x  7,  pp.  82. 

BoUTia. 


Bolivia.  Geographical  Sketch,  Natural  Besources,  Laws,  Economic  Conditions, 
Actual  Development,  Prospects  of  Future  Growth.  Edited  and  compiled  by  the 
International  Bureau  of  the  American  Republics,  1904.  Washington,  1904.  Size 
9}  X  6,  pp.  214.  Uluatralioni,  Pretcnted  by  the  International  Bureau  of  the 
American  Republioi. 

BollTia—Trade.      B.  Ofieina  Nae.  Inmigraci&n  La  Paz  4  (1904) :  pp.  326. 


Resumen  estadistico  del  comercio  exterior  de  Bolivia  correspondiento  al  ailo  de 
1903. 

Brazil.  Qlobut  86  (1904) :  346-349. 


Dr.  Herrmann  Meyers  deutsche  Ackerbau-Kolonien  in  Siidbrasilien.  With 
lUuitrations. 

Chile — Earthquakes.  Goll. 

Die  Erdbeben  Chiles.  Ein  Yerzeicbnis  der  Erdbeben  und  Yulkanausbriiche  in 
Chile  bis  zum  Ende  des  Jabres  1879  nebst  einigen  allgemcinen  Bemerkungen  zu 
diesen  Erdbeben.  Von  Dr.  F.  Goll.  (Miinchener  geographische  Studien,  heraus- 
gegeben  von  S.  Giinther.  Yierzehntes  StUck.)  Munohen :  T.  Ackermann,  1904. 
Size  9x6,  pp.  vi.  and  138.    Diagram. 

Dutch  Ouiana.  Stockum. 

TijdMch.  K.  Ned,  Aardrijk.  Oenoot.  21  (1904) :  88-122,  227-310,  651-721,  822-878, 

1022-1069. 

Verslag  van  de  Saramacca-Epeditie.  Door  A.  J.  Van  Stockum.  Mape  and 
Illuttratione. 

AVSTBALASIA  AHB  PAOIYIO  I8I.AHD8. 

Australia— 8turt*8  Expedition.  Blacket. 

P.B,0,8.  Auriraiatia:  8.  Auetralian  Br.  7  (1904):  66-69. 
An  Interesting  Discovery.    By  the  Rev.  J.  Blacket. 

On  the  recent  discovery  of  a  part  of  Captain  Sturt's  MS.  Journal  (see  ante,  p.  331). 
Caroline  Islands.  M.  Deutsoh.  Schutzgeb.  17  (1904) :  192-197.  Senfft. 

Bericht  uber  den  Besuch  einiger  Inselgruppen  der  West-Karolinen.   Yon  —  Senfft. 

Caroline  Islands  -UleaL    M.  Deuteoh.  8ehutzgeb.  17  (1904) :  175-191.  Bom. 

Eiuige  Beobachtungen  ethnographischer  Natur  Uber  die  Oleai-Inseln.  Yon  Dr. 
Bom. 
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Hew  Chunaa.  J.  MancheOer  G£.  20  (1904)  :  8-28. 

My  Experiences  aa  a  Pioneer  Missionary  amongst  the  Cannibals  of  New  Gniiiea. 
By  Bey.  S.  McFarlane,  ll.d.    lUuttrationi. 

New  Guinea.     Tijd$.  K.  Ned,  Aard.  GenooU.  Amderdam  22  (1905) :  360-371.  Qsermaa. 

De  Nienw-Guinea-Expeditio  van  bet  Koninklijk  Nederlandsch  Aardrijkakimdig 
Genootechap.    Door  J.  W.  IjzermaD. 

Various  reports  from  members  of  this  expedition  (cf.  atUe^  p.  97)  arc  here  printed, 
bringing  the  chronicle  of  events  down  to  December  lost. 

Paeille.  M.  Deutseh,  SehtUzgeh.  17  (1904) :  208-216.  XoiaeL 

Begleltworte  zu  der  Karte  **  Neue  Aufnahmen  aus  der  Siidsec.''  Yon  M.  MoiaeL 
With  Map, 

POLAS  BSeiONB. 

Antaretie— Climate.  Ymer  24  (1904) :  297-313.  Bodman. 

Om  Klimatet  i  Antarktis  mud  nirskild  h&nsyn  till  Graham  Land.  Af  G.  Bodman. 
Sketch-map  and  Illustrations. 

Greenland.  MedddeUer  om  Or^nland  26  (1904) :  1-70.  Sagell. 

UnderB0gelser  og  Opmaalinger  yed  Jakobehavns  IsQord  og  i  orpigsuit  i  sommeren 
1902.     Af  M.  G.  Engell.    Maps  and  llustrations, 

Greenland.  Meddelelser  om  Qr^nland  26  (1904) :  407-434.  Xrogh. 

The  Abnormal  GO,  Percentage  in  the  Air  in  Greenland,  and  the  General  Relations 
between  Atmospheric  and  Oceanic  Carbonic  Acid.    By  A.  Krogh. 

Greenland.  Meddelelser  om  Gr^nland  26  (1904) :  71-89.  8ebj0rrimg. 

Trekantnettot  langs  Jakobshayns  Isbrn  og  dets  Bestemmelse.    Af  H.  8chj0rring. 
Diagram. 
On  a  trigonometrical  surrey  of  the  Jakobsbavn  glacier. 

Greenland — Eskimo  Immigration.  Sehnlti-IioreiLtaen. 

MeddeUlser  om  Gr^nhind  26  (1904) :  289-^0. 

Eskimoemes  Indyandring  i  Gr0nland.    Af  Schultz-Lorentzen. 

XATHXMATICAL   eXOGRAPHT. 
Attronomj.  

Appendix  to  Nautical  Almanac,  1905.  Corrections  to  the  Apparent  Places  of 
Nautical  Almanac  Stars  visible  at  Greenwich.    Size  9^  x  6^,  pp.  22. 

Cartography.  National  0.  Mag.  16  (1904):  405-408.  Penek. 

Recent  Progress  in  the  Execution  of  a  Map  of  the  World  on  the  Uniform  Scale  of 
1 :  1,000,000.     By  Dr.  A.  Penck. 

Cartography— Korean  Xap.     B.  American  O.S.  36  (1904) :  600-605.  Hnlbert. 

An  Ancient  Map  of  the  World.     By  H.  B.  Hulbert.     Illustrations. 
On  the  Korean  map  referred  to  in  Mr.  CoUyer's  paper  (Journal ^  vol.  23,  p.  486). 

Cartography— Projection.     Pet^rmcinnf  J(f.  60(1904):  277-281.  Hammer. 

Zwci  praktiscbc  Beispiclo  sohicfachBiger  zylindrishor  Kartennotzeutwurfe.  Von 
Prof.  Dr.  E.  Hammer.     With  Plate. 

Longitude  Determination.      C.  Rd.  139  (1904) :  1010-1015.  L4BW7. 

Determination  faite  en  1902  de  la  diffi^rence  de  longitude  entre  les  meridiens  de 
Greenwich  et  de  Paris.     Note  de  M.  Lcowy. 

PHYSIC AL  AND  BIOLOGICAL  GEOGEAPHT. 
Geology.  Lannay. 

La  Science  Geologiquc,  ses  me'thodes,  ses  resultatB,  see  problbmes,  son  histoire. 
Par  L.  de  Launay.  Paris:  A.  Colin,  1905.  Size  10  x  G^,  pp.  750.  Maps  and  lUug- 
trations.     Price  20  fr.     Presented  Ijy  the  Publisher. 

Meteorology.  . 

Kaiserliclie  Marine,  Deuteclie  »Seewarte.  THbclIarische  Reiseberichto  nach  den 
meteorologiscben  Sehiilstagebii  .'liern.  I.  Band.  Eingange  des  Jahrea  1903. 
Berlin  :  E.  S.  Mittler  und  Sohn,  1904.  Size  10^  x  7^,  pp.  viii.  and  184.  Price  3m. 
Presented  by  the  Publishers. 
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Ooeanographj.  Bnppin. 

Zweiter  Beitrag  znr  Bestimmang  nnd  Yerwertnng  dee  Gasgehaltes  dds  Meer- 
wassers.  Yon  Dr.  E.  Bappin.  (Separatabdmok  aiu :  WiBsensohaftllche  Meerat- 
antersaohangen.  Abt^  Kiel.  N.  F.  Band  8.)  Kiel,  1904.  Size  13)  X  10),  pp. 
127-134.    Diagram.    PretenUd. 

Ooeanography— Bathymetrio  Xap.  Thonlet. 

B.  MwSe  Oc^nograph.  MonaoOy  No.  81  (1904):  pp.  28. 
Carte  batUym^triqne  g^n^rale  de  TOcean.    Par  J.  Thonlet.     Map. 

Fhyiieal  Geography.  JT.  Gwlogy  12  (1904):  524-550.  BuMtU. 

PhyBiographic  Problems  of  To-day.    By  I.  0.  Bnssell. 

Bipple-Karks.  Naturw,  Wochentehri/t  Z  (19(A) :  1025-1031.  Oetniti. 

Bilder  von  Windwirknngen  am  Strande.     Von  F.  E.  Geinitz.     With  IlltutraUont. 

Biyeri.  B.  Amerioan  0.8,  36  (1904):  589-599.  Tower. 

The  Development  of  Cnt-off  Meanders.    By  W.  S.  Tower.     With  lUustrationi. 

Snrfaee  Featnres.  Smiihtanian  Contrib.  Knowledge  34,  No.  1438  (1903) :  pp.  80.  Shaler. 

A  Compan'aon  of  the  Features  of  the  Earth  and  the  Moon.  By  Prof.  N.  S.  Shaler. 
Plates. 

Zoogeography.  Q.  Tidskrift  17  (190a-1904) :  229-238.  Wesenberg-Lund. 

Om  en  nnlevende  i  Yore  S0er  indelukket  marin  arktisk  Istidsfanna.  Af  Dr.  0. 
Wesenberg-Lnnd. 

ABTHBOPOeEOeBAPET  AHB  HI8TOBI0AL   OEOeBAPHT. 

Anthropogoography.  /.G.  3(1904):  409-412.  Whitbook. 

Response  to  Snrronndings — A  Geographic  Principle.    By  B.  H.  ^hitbeck. 

Exploration.  National  Q.  Mag.  15  (1904) :  392-404.  Chester. 

Some  Early  Geographers  of  the  United  States.    By  Rear- Admiral  0.  M.  Chester. 

Historical—Alfred  the  Oreat.  Oeidel. 

Alfred  der  Grosse  als  Geograph.  Yon  Dr.  H.  G«idel.  (Miinchener  geographische 
Studien,  heransgegeben  von  S.  Giinther.  Fiinfzehntes  Stiick.)  MQnchen :  T. 
Ackermann,  1904.    Size  9x6,  pp.  106. 

Historical— Columbus.  Yignaad. 

Etudes  critiques  sur  la  vie  de  Colomb  avant  ses  decouvertcs.  .  .  .  Par  H.  Yignaud. 
Paris :  H.  Welter,  1905.  Size  9  x  6J,  pp.  xvi.  and  544.  Price  10  fr.  Presented 
by  the  Publisher. 

Historical— Portuguese  Conquests.  Emanuel. 

Epistola  Potentissimi  ac  inuictissimi  Emannelis  Regis  Portugalio)  et  Algarbiorum, 
etc.  De  Ylotoriis  habitis  in  India  and  Malacha.  Ad.  S.  in  Christo  Patrem  ct 
Dfim  nostrum  DSm  Leonem  X.  Pont.  Maximum.  Romaa,  1513.  [Facsimile.] 
Size  8^  X  G,  pp.  [12]. 

Historical— Pytheas.  Bitel. 

P.R.G.S.  Australasia :  8.  Australian  Br.  7  (1904)  :  30-47. 

The  First  Polar  Expedition,  325  B.C.    By  Rev.  Dr.  Eitel. 

BIOeBAFHT. 

Brard.  £.^.G.  Afar^e^ttd  28  (1904):  129-134.  Hamy. 

Jean-Nicholas  Brard,  peintre-naturaliste  proven^al,  explorateur  dea  Antilles  (1748- 
1822).    Notice  biographique  par  lo  Dr.  E.-T.  Hamy. 

Kuropatkin.  B.8.Q.  Lyon  19  (1904) :  316-319.  

Le  G^n^ral  Kouropatkine  explorateur  et  g^ograpbe. 

Stanford.  Publishers'  Circular  81  (1904) :  581.  Xarston. 

Edward  Stanford.    A  Personal  Reminiscence.     By  E.  Marston.    Portrait. 
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OBVBEAL. 


IntanatioiLAl  Oongreii.    Naliatud  O.  Mag.  15  (1904):  887-S92. 

Address  by  Commander  Bobert  E.  Peaij  on  the  Assembling  of  the  Eighth  Inter- 
national Geographic  Congress  in  Washington. 

Petermanns  Xitteilnngen.    Petermanru  AT.  60  (1904) :  275-277.  Si&pan. 

Zum  Abschlnss  des  50  Bandes  von  Petermanns  Mitteilnngen.    Yon  Prof.  Dr.  A. 
Sapan. 


NEW  MAPS. 

By  E.  A.  BXayilB,  Map  OtMraiar,  R.a.B. 

EUBOPl. 

England  and  Wales.  Ordaanea  Survey. 

Obdnanob  Subyey  of  Evoland  and  Wales  : — Sheets  published  by  the  Direetor- 
General  of  the  Ordnance  Snrvey,  Sonthiwipton,  from  March  1  to  31,  1905. 

Scale  TooJooQ  O'  approximatelj  16  miles  to  1  inch  :— 
Gbeat  Bbttaik  and  Ireland  :— In  two  sheets.    Price  5«. 

4  miles  to  1  inch : — 
Enolakd  and  Wales:— Printed  in  colours,  folded  in  cover  or  flat  in   aheets. 
Sheets  (1  and  2),  8,  (5  and  6),  8,  12,  13,  14, 16,  (20  and  24),  (21  and  25X  22,  23. 
Price,  on  paper,  U.  6d,  each ;  mounted  on  linen,  2«.  each. 

2  miles  to  1  Ineh : — 
Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  (47  and  part  of  39),  (68  and 
part  of  76).    Price,  on  paper,  U.  Qd.  each ;  mounted  on  linen,  2s.  each. 
30,  (40  and  48),  42,  45,  (49  and  58),  (57  and  66),  59,  60,  67.    On  paper.  Is.  eadk  ; 
mounted  on  linen,  Is.  6d.  each. 

1  ineh : — 

(Third  ediUonX  in  outline,  13, 18,  21,  25,  93. 105,  328.    !•.  each  (engraved). 

(Third  edition),  with  hills  in  brown  or  black,  92,  93,  236,  238,  239,  256.     Is.  each 

(engraved). 

(Third  edition),  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  236,  238,  239, 

256.    On  paper.  Is.  each ;  mounted  on  linen.  Is.  6d.  eaah. 

6-ineh— County  Maps  (first  revision)  :— 

Breeknoekshire,  8  s.b.,  12  n.w.,  s.w.,  16  n.w.  Bevonshire,  3  (h.w.  and  b.w.). 
eiouoeitershire,  3  s.w.,  6  n.w.,  h.e.,  7  n.w.,  16  n.e.  (16  s.e.  and  17  B.W.),  22  n.e., 
23  (n.w.  and  s.w.),  n.e.,  29  s.b.,  30  n.e.,  37  n.e.,  b.b.,  45  n.e.,  53  nb.,  8.B.,  58  8.B., 

59  8.W.,  8.E.,  60    8.W.,  8.E.,  61   N.E.,  8.W.,  65    8.E.,  66    8.W.,  74    N.W.,   B.W.,    75    K.B. 

Herefordshire,  23  8.B.,  26  n.e.,  27  s.e.,  32  8.W.,  34  n.e.,  35  n.w.,  39  B.W.,  41  m.b.,  b.b., 
50  N.E.,  51  8.E.,  52  8.W.,  54  n.e.  (s.w.  and  8.E.).    Leier'tershire,  1  8.B.,  2  s.w.,  6  m.b., 

8.E.,  8  N.W.,  10  8.E.,  11  8.W.,  46  8.E.,  48  8.W.,  50  8.W.,  8.E.,  51  N.W.,  B.W.,  52  -N.B.,  8.B., 

53  N.W.,  N.E.,  54  N.w.  Lincolnshire,  103,  s.e.,  122  n.w.,  143  n.e.,  8,b.,  144  n.w.,  n.b., 
8.W.,  146  N.E.,  149  N.w.  Badnorshiro,  23  n.e.,  8.w.,  24  n.e.,  27  b.b.,  28  n.b^  32  n.w., 
8.W.,  33  8.E.,  35  N.W.,  36  N.w.    Somerset,  70  s.e.    Suffolk,  53  n.e.,  8.e.,  54  n.w.,  n.b  , 

S.W.,  55  N.W.,  N.E.,  8.W.,  8.B.,  56  N.W.,   B.W.,  S.E.,  57  N.W.,  N.B.,  fl.W.,  8.E.,  58  N.W.,  8.W., 

S.E.,  59  8.E.,  60  N.w.  (60  N.E.  and  60a  n.w.),  60  s.e.,  61  8.E.,  62  N.w.,  n.e.,  8.W.,  8.E., 

63  N.W.,  N.E.,  8.W.,  8.E.,  64  N.W.,  N.E.,  8.W.,  8.E.,  65  N.W.,  H.E.,  B.W.,  8.E.,  66  N.W., 
N.E.,  8.W.,  8.B.,  67  N.W.,  N.E.,  8.W..  8.E.,  68  N.W.,  8.W.,  8.E.,  69  N.W.,  N.E.,  8.W.,  8.B.,  70 
N.E.,  S.E.,  71  N.W.,  N.E.,  8.W.,  72  8.W.,  8.E.,  73  N.W.,  N  E  ,  8.W.,  8.E.,  74  N.W.,  K.E.,  8.W,, 
8.E.,  75  N.W.,  N.E.,  8.W.,  S.E.,  76  N.W.,  8.W.,  8.E.,  77  N.W.,  N.E.,  B.W.,  78  N.W.,  K.E.,  8.W., 

80  8.W.,  84  N.W.,  N.E.,  8.W.,  8.E.,  86  N.W.,  N.E.,  89  N.W.,  90  N.W.  Warwlokiliire,  18 
8.W.,  23  N.E.,  S.E.,  49  B.w.  Worcestershire  and  ditto  (Dot.  No.  6),  48  s.w.,  49  k.w., 
N.E.,  50  N.W.,  62  N.E.     Is.  each, 

26-ineh — County  Maps  (first  revision) : — 

Brecknockshire,  XX.  11.  Cardiganshire,  III.  4,  6,  8,  12,  13,  14,  15;  IV.  18, 14  ; 
VI.  1,  2,  3,  4,  5,  6,  7,  8,  10,  11,  12,  14, 15,  16;  VII.  8,  9,  10,  12, 13, 14, 15, 16; 
VIU.  9;  (IX.  4  and  X.  1);  IX.  8, 12 ;  (X.  1  and  IX.  4);  X.  2,  3,  4,  5,  6, 7,  8,  9, 10, 
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IJ,  12;  XL  1.  2,  3,  4,  5,  6,  8, 10, 11, 12;  XII.  5,  9, 10.  DevonilUre,  IVa.  6 ;  XXXI. 
8;  LV.  3,  4,  6,  8,  12,  14,  16;  LVI.  U,  15,  16;  LXVII.  2,  3,  4,  6,  7,  8,  10.  11,  12; 
LXVIII.  1,  2,  8,  4,  5,  6,  7,  8,  10,  11,  12 ;  LXIX.  1,  5,  9;  LXXXII.  9;  XOIII.  15, 
16;  (Cin.  4  and  OIIIa.  1).  Herafordihire,  XIII.  6;  XIV.  11;  XXI.  4,  12,  16; 
XXII.  1,  5  ;  XXVIII.  4;  XXIX  1,  2,  6, 10, 14;  XXXVI.  2,  3,  6,  7,  (10  and  11), 
14;  XLII.  2,  6.  Linoolnshirt,  CIII.  4,  8,  12;  CIV.  5,  9,  10,  14. 16;  CV.  1,  2.  3, 
4.  5,  6,  7.  8.  9,  10,  11,  12,  13,  14,  15,  16 ;  CVI.  1.  2,  3,  4,  5.  7,  8.  9.  10,  11, 12,  13, 
14,  15.  16;  CXVI.  16;  OXVII.  6,  8,  12.  Horfolk,  XCI.  5,  6,  8,  10,  11,  12,  16; 
XCII.  10.  14;  XCIII.  7.  8,  9,  10,  11,  13;  XCIV.  6,  7,  8,  9,  10,  12,  14,  15,  16; 
XCV.  1,  2.  3,  4,  5,  7,  9,  10,  11,  12,  13.  14,  15,  16;  XCVI.  10, 13,  14;  OIL  8;  OIIL 
2,  3,  4;  CIV.  7,  8,  12;  CV.  13;  CVL  13;  CX.  2.  Eadnorshire,  XIV.  2,  6,  10. 
Somerset,  VL  7.  Suffolk,  V.  16;  VI.  14;  VH.  9,  10,  13;  XXV.  2;  XXVIII.  11. 
Warwiokihire,  XXIL  2,  15;  XXVL  10;  XXVIIL  1,  4,  5,  7,  8,  9,  11,  12; 
XXIX.  1,  5,  9;  XXXL  6,  10,  11 ;  XLIU.  9,  10.  Woroettenhire,  XXVI.  2,  5; 
XXXIL  2,  3.  6,  9,  10,  14,  15;  XXXIX.  2,  3,  16;  XLVL  4,  8, 12,  16;  LIIL  4. 
Yorkshire  (First  Revision  of  1891  Survey),  CCLXXXVIII.  7, 11,  12.  38.  eoM. 
(E.  Stanford^  London  Agent,) 

England  and  Wales.  Geological  Survey, 

l-inch  map  (New  Series).    Colour  printed. 
Alresford,  300;  Farebam,  316.     Drift  editions.    1$,  6d.  each, 

6-ineb  maps.    Uncoloured. 

Glamorgan,  24  n.w.,  n.e..  s.w.,  s.e.,  25  n.w.,  w.e.,  s.w.,  8.e.,  26  n.w.,  s.w.,  s.e.,  (33a 
N.E.  and  33  N.w.).     1«.  6d.  each. 

(E.  Stanford,  London  Agent.) 

Iceland.  Thoroddsen. 

Die  BruchliDien  Islands  von  Th.  Thoroddsen.  Scale  1 :  2.300,000  or  36'3  stat. 
miles  to  an  inch.  Petermnnm  Oeogra^iaehe  MitteUungen^  Jahrgang  1905, 
Tafel  6.    Gotha :  Justus  Perthes,  1905.    Presented  by  the  Ptiblieher. 

Xaoedonia.  Beimer. 

Karte  der  christlichen  Schulen  in  Macedonien.  Nebst  erlautemdem  Text  '*  Die 
christlichen  Schulen  in  Blaoedonien."  Scale  1 :  400,000  or  6*3  stat.  miles  to  an 
inch.     Berlin  :  Dietrich  Reimer  (Ernst  Vobsen),  1905.    Price  6m. 

An  outline  map  of  Macedonia,  showiuj^  by  coloured  symbols,  Greek,  Bulgarian, 
Rumanian,  and  Servian  schools,  Greek  churches  and  monasteries,  and  other  informa- 
tion and  statistics  of  a  kindred  nature.  This  map  is  accompanied  by  twelve  pages  of 
letterpress. 

Russian  Empire.  Kovenki. 

Map  of  the  Russian  Empire  and  Neighbouring  Countries.  By  Lieut-General 
E.  Koverski.  Scale  1 :  8.400.000  or  132*6  stat.  miles  to  an  inch.  4  sheets. 
St.  Petersburg  :  Ministry  of  Ways  and  Communications,  1904.     [In  Russian.] 

This  map  includes,  not  only  the  Russian  Empire,  but  the  greater  part  of  Europe, 
and  the  whole  of  Northern  and  Central  Asia.  It  gives  travellers'  routes,  railwayn. 
principal  roads,  telegraphs,  steamer  lines,  besides  information  concerning  the  physical 
characteristics  of  the  country.  There  is  no  hill  work ;  but  even  without  this,  owing 
to  the  numerous  lines  of  one  kind  and  another,  the  map  has  a  somewhat  confused 
appearance  in  some  parts.  However,  much  information  can  be  obtained  from  it  by 
a  careful  and  close  inspection.  Copious  notes  are  given  at  the  side  and  bottom  of 
the  map,  but  these  are,  of  course,  in  Russian. 

SwiUerland.  Kummorly. 

Carte  Gcn^rale  de  la  Suisse.  Par  H.  Kummerly.  Scale  1 :  400,000  or  6*3  stat 
miles  to  an  inch.     With  Index.    Bern :  H.  Kummerly  &  Frey  and  A.  Franoke, 

[1904]. 

A  well-drawn  general  map  of  Switzerland  and  parts  of  the  adjacent  countries, 
artistiqilly  printed  in  colours.  The  relief  is  shown  by  shading  and  oblique  illumina- 
tion, and  on  the  whole  the  effect  is  graphic  and  good ;  but  in  some  instances,  as 
is  often  the  case  with  this  style,  unless  it  is  combined  with  contours,  the  proper 
relation  between  the  slopes  is  hardly  indicated,  the  darker  slopes  appearing  steeper 
than  they  really  are  owing  to  the  deeper  shade.  However,  the  general  result  is  most 
satisfactory,  and  the  map  is  well  brought  up  to  date,  as  is  evideuced,  amongst  other 
tilings,  by  the  Slmplon  tunnel  being  shown. 
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Switierland.  Maehaeek. 

KarteDBkizze  der  FlussentwicklaDg  im  Berner  Jnra.  Yon  Dr.  F.  Machaoek. 
Scale  1 :  200,000  or  3  1  stat.  miles  to  an  inch. — Geologische  Profile  ana  dem 
Benier  Jara.  Yon  Dr.  F.  Macba*ek.  Petermawu  Geagravhitehe  MiUeilungen, 
Erg'anznngBheft  No.  150,  Tafeln  1  a.  2.  Gotha:  JuBtuB  Pertnes,  1905.  Fre§emied 
ly  the  Publither. 

ASIA. 

Ada.  Military  Topograpbieal  Dept,  St.  Peterabiirg. 

Map  of  the  Southern  Frontier  BegionA  of  Asiatic  Rossia.  Scale  1 : 1,168,031  or 
18-4  stat.  miles  to  nn  inch.  Sheets  (new  editions) :  XIY.,  Urga ;  XXIL,  Lanohao. 
St  Petersbnrg:  Military  Topographical  Department,  1903.    [In  Bassian.] 

China.  Stanford. 

A  large-scale  map  of  the  Peking  Syndicate  Railway,  showing  the  density  of 
population  along  the  route.  Scale  1 :  411,840  or  6*5  stat.  miles  to  an  inch. 
London  :  Edward  Stanford,  1905. 

Manehnria.  Topograpbieal  Seetion,  General  Staff. 

Map  of  the  Ck>nntry  North  of  T'ieh-ling,  to  illnstrate  the  Campaign  in  Manchuria 
(provisional  issue  without  hills).  Scale  1 :  420,000  or  6*7  stat  miles  to  an  inch. 
London :  Topographical  Section,  General  Stafi^,  War  Office,  1905.  Price  2s. 
Presented  by  the  Director  of  Military  Operations. 

This  map  is  a  continuation  northwards  of  that  showing  the  country  round  Mukden, 
and  includes  Kirin.  It  is  enlarged  from  the  Russian  Sta£f  Map  on  the  aoale  of 
1 :  840,000,  with  additions  from  the  1 :  1,680,000  map  of  the  same  department. 

AFRICA. 
Africa.  Topograpbieal  Ssotion,  Ooaeral  Staff 

Map  of  Africa.  Scale  1  :  250,000  or  3*9  stat.  miles  to  an  inch.  Sheets :  Lagos, 
73-C,  73-D,  73-G ;  Northern  Nigeria,  74- A,  74-B.  74-C,  74-D ;  Southern  Nigeria, 
73-H,  73-L,  73-P,  74-E,  74-F,  74-G.  London  :  Topographical  Section,  General 
Staff,  War  Office,  1905.  Price  U.  6d.  eaeh  sheet.  Presented  by  the  Director  of 
Military  Operations. 

Egypt.  Topograpbieal  Seotion,  Oenoral  Staff. 

Map  of  Egypt.  Scale  1 :  2,000,000  or  31*5  stat  miles  to  an  inch.  London: 
Topographical  Section,  General  Staff,  War  Office,  1905.  Price  As.  6d.  Presented 
hy  the  Director  of  Military  Operations. 

Eritrea.  Institute  (^grafioo  Militare,  Florence. 

CJarta  della  Colonia  Eritrea.  Scale  1 :  100,000  or  1*6  stat.  mile  to  an  inch. 
Sheets:  14,  Gruta;  21,  ZuU;  21  his,  HarSna ;  28,  Buia  ;  28  his,  Samoti;  34, 
Endfili.     Florence:  Institute  Geografioo  Militare.     Price  1.5  lire  each  sheet. 

Gorman  South- West  Africa.  Woemor. 

Karte  des  Gelandes  zwischen  Rehohoth  und  Gibeon  sowie  der  Heliographenlinie 
Windhuk-Gibeon,  konstniiert  und  gezeichnet  von  Oberleutnant  Woemer.  Scale 
1 :  200,000  or  42  stat.  miles  to  an  inch. — Karie  der  Heliographenlinie  Karibib- 
Outjo  sowie  der  Wege  zwischen  Etiro  und  Outjo,  konstruiert  und  gezeichnet  von 
Oberleutnant  Woemer.  Scale  1 :  200,000  or  4*2  stat.  miles  to  an  inch.  Mitteilungen 
aus  den  deuischen  Schutxgehietenf  Band  xvi.,  Earten  3  u.  4.  Berlin:  £.  S. 
Mittler  u.  Sohn,  1903. 

These  are  good  specimens  of  route  traverses.  All  survey  points  nnd  heliograph 
stations  are  marked,  and  the  lines  connecting  the  latter  are  indicated  by  a  brc^en 
black  line.  Many  useful  notes  appear  on  the  map  concerning  the  character  of  the 
country,  water-supply,  animal  life,  etc.  The  relief  is  shown  by  horizontal  form  lines 
in  brown.     No  latitudes  or  longitudes  are  given  on  the  maps. 

Tunis.  Serrice  Geograpbiqne  do  TArmeo,  Parii. 

Carte  de  la  Tunisie.  Scale  1:  100,000  or  IC  stat.  mile  to  an  inch.  Sbeeta : 
LIV.,  Sidi  All  Ben  Aoun  :  LVI.,  El  Aguareb.  Paris  :  Service  Geograpbiqne  de 
TArme'e,  [1905].     Price  1.20  fr.  each  sheet. 

Zambezi  Biver.  Stanted. 

River  Zambezi  from  Zumbo  to  the  Victoria  Falls.     Scale  1  :  250,000  or  3-9  stat. 
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milee  to  an  inoh.  3  sheets.  London :  Edward  Stanford.  Presented  by  the  BHHth 
South  Africa  Company. 

The  river  is  shown  in  bine,  with  names  and  notes  concerning  breadth,  navigability, 
rapids,  etc.,  from  Major  Gibbons,  in  black.  The  map  Is  evidently  only  provisional,  and 
the  river  is  shown  as  about  the  same  breadth  throughout  the  whole  or  the  course,  no 
narrowing  in  at  the  gorges  and  rapids  being  indicated.  In  some  respects  it  differs 
from  the  survey  made  by  Major  Gibbons  from  September  to  December,  1890.  No 
soundings  are  given,  and  no  information  as  to  the  average  depth  of  water  at  different 
seasons. 

AXXSIOA. 
Canada.  Surreyor-Oeneral  of  Canada. 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  3  stat  miles  to  an  inch.  Battleford 
Sheet  (62),  West  of  Third  Meridian,  revised  to  September  28,  1904 ;  Ribston 
Greek  Sheet  (70),  West  of  Fourth  Meridian,  revised  to  October  17, 1904 ;  Bocky 
Mountain  House  Sheet  (85),  West  of  Fifth  Meridian,  revised  to  October  17, 1904. 
Ottawa:  Surveyor-General's  OflBce,  1904.  PretetUed  by  the  Surveyor-General  of 
Canada. 

0£VBBAL. 

World.  Johnston. 

Johnstons*  Commercial  and  Library  Chart  of  the  World  on  Mercator's  Projection, 
from  the  latest  and  best  authorities,  containing  the  position  of  every  place  of 
commercial  importance,  showing  the  principal  Ocean  Currents  and  the  Chief 
Steamship  Routes.  4  sheets.  Edinburgh  and  London :  W.  &  A.  K.  Johnston, 
[1905].    Price,  mounted  on  roller  $  and  vamiehed,  £3  Z$.    Presented  by  the  Puhlither. 

Johnstons*  Commercial  and  Library  Chart  of  the  World  is  well  known,  having 
already  passed  through  several  editions.  It  has  been  again  revised  and  brought 
up  to  date.  All  important  corrections  appear  to  have  been  made,  and  the  mftgi  or 
chart  as  the  publishers  choose  to  call  it,  will  doubtless  be  of  great  service  in  offices 
and  commercial  establishments.  It  can  be  obtained  in  four  sheets,  or  mounted  on 
rollers  and  varnished. 

World.  JdhnstOB, 

The  Royal  Atlas  of  Modem  Geography  exhibiting,  in  a  series  of  entirely  original 
and  authentic  maps,  the  present  conaition  of  Geographical  Discovery  and  Research 
in  the  several  Countries,  Empires,  and  States  of  the  World.  By  the  late  Alexander 
Keith  Johnston,  with  additions  and  corrections  to  the  present  date  by  G.  H. 
Johnston.  New  Edition.  Edinburgh  and  London :  W.  a  A.  K.  Johnston,  1905. 
Price  £6  6«.     Presented  by  the  PubliSiers. 

Although  the  title-page  and  preface  of  this  edition  bear  the  date  1905,  and  in  the 
latter  it  is  stated  that  the  atlas  has  been  *'  brought  thoroaghly  up  to  date,**  it  is  in 
many  respects  considerably  behind  the  times. 

It  is  true  that  in  the  lower  left-hand  corner  of  the  maps  different  dates  appear,  in 
small  figures,  contradictiog  the  title-page  and  preface,  but  these  arc  almost  certain  to  be 
overlooked,  and  naturally  it  will  be  supposea  that  the  atlas  has  been  brought  up  to 
the  present  year  as  statea.  In  the  map  of  the  North  Polar  Regions  (frontispiece),  there 
is  no  indication  of  the  important  discoveries  and  explorations  of  Captain  O.  Sverdrup 
to  the  north-west  of  Jones  sound,  and  the  same  serious  omission  is  noticeable  on  the 
map  of  North  America.  On  map  No.  40,  Africa,  the  boundary  between  Northern 
Nigeria  and  French  Sudan  is  wrongly  laid  down.  Maps  54  and  55  both  show  Panama 
as  still  forming  part  of  the  Republic  of  Colombia,  while  on  the  latter  the  new  boundary 
between  the  northern  part  of  Bolivia  and  Brazil,  according  to  the  treaty  of  1903,  is  not 
shown.  These  are  defects  that  strike  the  eye  at  a  glance,  but  other  instances  might  be 
quoted,  all  tending  to  show  that  the  atlas  needs  most  thoroughly  revising.  For  example, 
on  the  map  of  Switzerland,  there  is  no  indication  of  the  Simplon  tunnel,  or  of  the  railway 
extension  to  its  entrances.  On  many  of  the  maps,  such  as  Asia  and  Northern  India,  the 
representation  of  the  mountain  systems  and  general  relief  is  very  imperfect,  doubtless 
owing  partly  to  the  fact  that  the  plates  are  much  worn,  having  been  subjected  to  many 
corroctioos  and  alterations.  Notwithstanding  all  the  interest  that  has  lately  been 
shown  in  the  Antarctic  Regions,  and  the  fresh  discoveries  that  have  resulted  from  the 
numerous  recent  expeditions,  there  is  no  South  Polar  map.  It  is  clear  that  if  this  atlas 
is  to  maintain  the  leading  position  it  has  held  in  the  past  in  the  geogpraphical  world, 
it  must  be  thoroughly  overhauled,  and  where  necessary,  new  maps  added.  It  would 
also  be  well,  in  a  future  edition,  to  add  a  few  physical  maps. 
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jf^  Norih  PaciJU  Owan, 

284    Plaos  of  aDchorages  on  the  west  side  of  Saghalin  idand.    1905. 
PresefUfd  by  the  Chipf  Hydrofjraphie  DeparimerJ^  Minittry  of  Marimt^  8L  PH«rAmrg, 

World.  V.8.  HTdxogxmpbiD  MIm. 

Chart  of  the  World  on  Meroator's  Projection,  showing  rahmarine  eablee  and 
connections,  and  also  tracks  for  f nil-powered  steam  ve«els.  Waabington :  U.S. 
Hydrographic  Office.  Supplement  to  the  Natitmnl  Oeographie  Kagasime  for 
Ftfbmary,  1905. 

This  chart  appears  as  a  supplement  to  the  Naiumal  Geograpkie  Magagime  for 
February  last.  It  is  a  new  edition  of  that  noticed  in  the  Otograpkieal  Jownud  for 
August,  1902.  The  tracks  of  full-powered  steam  Teasels,  with  the  dutanoea,  are  skown 
in  blue,  and  the  telegraph  cables  in  red.  Tables  of  distances  between  ports  are  aiao 
given. 

PHOTOeSAFHB. 

Calliaan  Diamimd.  XtlTill. 

Twelve  photographs  of  the  GuUinan  Diamood,  3024}  carats  weight,  the  largest  in 
the  world,  and  of  a  smaller  diamond  weighing  334  carats  found  in  the  Premier 
mine,  Transraal,  taken  by  E.  H.  V.  Melyill,  Esq.  Pre9enUd  by  E,  27.  F.  MelvOl, 
Eiq, 

Vegetation  Types.  Karsten  and  Sehenek. 

Yegetationsbllder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenok. 
Zweite  Beihe,  Heft  8.  Yegetationstypen  aus  der  Kolooie  Eritrea.  Yon  Prof.  Dr. 
G.  Schweinfurth.  Der  Text  nach  den  Aufzeichnungen  G.  Schweinfiirth*s  bear- 
beitet  von  Dr.  Ludwig  Dicls.     Jena :  Gustav  Fischer,  1905. 

West  Afriea.  Bmitk. 

Fifty-four  photographs  of  Sierra  Leone  and  French  Guinea,  taken  by  Oanon  F.  C. 
Smith,  M.A.    Pretented  by  Canon  F.  C.  Smith,  M.A. 

Canon  Smith  has  had  special  opportunity  for  photographing  in  the  interior  of  Sierra 
Leone  and  adjacent  regions.  The  photographs  of  natives  and  dances  of  the  **  Bundu," 
or  devil  women,  are  specially  interesting. 

Sierra  Leone : — (1)  Freetown ;  (2)  The  railway  station,  Freetown ;  (3)  Main  street, 
Freetown  ;  (4)  The  lighthouse,  Freetown;  (5)  The  cathedral,  Freetown;  (6)  Free- 
town, showing  St.  George's  cathedral ;  (7)  Typical  street  scene,  Freetown ;  (8)  The 
hills  behind  Freetown;  (9)  The  Atlantic  breaking  on  the  shore  near  Freetown;  (10) 
Looking  from  the  sea  into  Freetown  harbour ;  (11)  A  view  at  Kent;  (12  and  18)  The 
hills  of  Kent;  (14)  The  Sulima  river  at  Bandajuma ;  (15)  A  chief  at  Bieindajuma ;  (16) 
Palms,  Great  Skarcies  river;  (17)  A  young  cotton  tree ;  (18)  A  typical  village;  (19) 
A  hedge  of  cactus.  Banana  islands ;  (20  and  21)  **  Bundu,"  or  devil  women ;  (22)  Devil 
women  dancing ;  (23  and  24)  Blano ;  (25)  Group  of  children,  Mano ;  (2G)  The  river  at 
Mano;  (27)  Typical  village  scene,  Mano;  (28  and  29)  A  typical  sailing  canoe;  (30) 
Some  of  BIrs.  F.  0.  Smith's  admirers;  (31)  Being  carried  by  hammock  in  the  bush ; 
(82)  Mrs.  F.  0.  Smith  and  a  Mendi  chief  teas ;  (33)  Typical  village  showing  fhimework 
of  house;  (34)  Landinsr-place,  Banana  islands;  (35)  Crossing  a  river;  (36)  Madam 
Yoke,  a  celebrated  native  queen  ;  (37)  The  retinue  of  Madam  Yoke ;  (38)  A  woman 
making  thread ;  (31))  Mrs.  F.  C.  Smith  and  the  queen  of  the  district ;  (40)  Avenue  in 
Bishop's  court.  French  Guinea : — (41)  Kapparroo ;  (42)  Konakry ;  (43)  Construoting 
the  new  railway  station  at  Konakry;  (44-46)  The  Rio  Pongo;  (47)  Sunrise  at  the 
mouth  of  the  Kio  Pongo ;  (48  and  49)  A  hunting  party ;  (50  and  51)  Dnbreka ; 
(52  and  53)  Isles  de  Los ;  (54)  A  tornado,  Isles  dc  Loe. 


N3.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Fhoto- 
SraphB  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs.  It 
will  be  useftd  for  reforenoe  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE  PROBLEM  OF  THE  UPPER  YANG-TZE  PROVINCES  AND 

THEIR  COMMUNICATIONS.* 

By  Iiieut.-Oolonel  O.  O.  MANIFOLD,  I.M.S. 

In  an  address  which  I  bad  the  honoar  of  delivering  before  the  Fellows 
of  this  Society  eighteen  months  ago,  I  dealt  with  jonrneys  of  explora- 
tion made  to  the  upper  Yang-tze  provinces  in  1900  and  1901-2,  in 
which  we  started  in  the  one  instance  from  Burma,  and  examioed  the 
approaches  into  Se-ohuan  from  its  western  side,  and  in  the  other, 
coming  down  from  the  Yellow  river,  we  examined  the  watershed 
between  the  upper  waters  of  the  Han  river  and  the  Se-chuan  basin. 

Se-chuan  is  not  only  the  largest,  but  is  the  most  wealthy  of  all  the 
eighteen  provinces  of  China.  It  has  a  total  area  of  181,000  square 
miles,  of  which  80,000  square  miles,  comprising  the  eastern  and  central 
portions,  are  occupied  by  the  Bed  Basin  formation,  which  supports  a 
population  of  nearly  fifty  millions,  the  Chinese  census  giving  even  a 
higher  figure. 

To-night  I  propose  to  deal  briefly  with  a  journey  made  during  the 
past  year  of  1904,  in  which  the  approaches  from  the  lower  Yang-tze 
provinces  or  eastern  side  of  Se-chuan  were  examined,  together  with 
a  large  portion  of  the  Han  river  valley  and  the  watershed  country 
between  the  latter  and  the  eastern  Se-chuan  basin,  a  region  about 
which  little  has  hitherto  been  known  to  Europeans,  and  which,  together 
with  much  of  the  country  to  the  north  and  south  of  the  Yang-tze,  above 
lohang,  was  for  the  first  time  accurately  mapped.  The  importance  of 
these  regions  lies  in  the  fact  that  they  might  possibly  afford  a  route  by 
which  the  problem  of  opening  up  proper  communications  between  the 
rich  province  of  Se-chuan  and  the  outer  world  might  be  solved. 


*  Read  at  the  Royal  Geographical  Society,  April  10, 1905.    Map,  p.  700. 
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The  only  means  of  oommunioation  which  at  present  exist  are  thoee 
afforded  by  the  Yang-tze  river,  which  unfortanately,  at  lohang,  1000 
miles  from  the  ocean,  and  whilst  still  some  hundreds  of  miles  short  of  the 
principal  Se-chuan  ports,  ceases  to  be  the  fine  waterway  for  oommeroe 
it  has  np  to  this  point  proved. 

Above  Ichang  the  river  becomes  wholly  unsuited  to  steam  navigation 
for  the  purposes  of  trade,  and,  under  the  existing  limitations  of  steam 
power,  it  is  unlikely  that  it  will  ever  become  a  through  ohannel  of 
communication  for  steamships  other  than  gunboats  at  fitful  interrala. 
Merchandise  at  present  can   only  reach  Se-chuan  after  a   protraoted 
and  perilous  journey  in  junks,  which  often  covers  months,  and    in 
some  seasons  cannot  be  undertaken  at  all.    The  waterway  failing  bb 
a  means  of  communication,  attention  has  naturally  been  turned  to  the 
facilities  which  a  railway  would  afford  in  linking  up  this  rioh  and 
populous  province  of  Se-chuan  with  an  ocean  port,  or  a  river  port 
accessible  to  steamships. 

The  province  of  Yunnan  and  its  approaches,  through  whioh  oon- 
nection  might  be  made  from  the  Indian  ocean  or  gulf  of  Tong-king  to 
Se-ohuan,  has  been  most  carefully  mapped  and  reported  on  by  British 

/and  by  French  explorers,  and,  thanks  largely  to  the  surveys  of  Major 
H.  E.  Davies  of  the  Oxford  Light  Infantry,  there  is  now  little  of 
ur  Yunnan  which  is  not  thoroughly  known  to  us. 

t'  There  is  no  doubt  but  that  eventually  Se-chuan  will  be  tapped 

from  the  Yun-nan  side,  but  this,  on  account  of  the  difficulties  which 
the  route  presents,  is  a  matter  which  can  only  be  slowly  aooomplished, 
but  as  I  propose  to  allude  to  this  question  later  on,  I  will  not  dwell 
on  it  farther  now. 

In  these  days  of  rapid  progress,  commercial  enterprise  is  not  likely 
to  let  one  of  the  Earth's  richest  regions,  with  a  prosperous  population 
ready  to  trade  and  numbering  fifty  millions  or  more,  to  remain  cut  off 
from  its  reach;  so  that,  the  Yun-nan  route  not  being  immediately 
available,  the  efforts  of  those  nations  interested  in  Se-chuan  and  its 
trade  have  been  for  some  time  turned  towards  finding  a  practicable 
route  from  another  side. 

Accordingly,  in  1900,  the  late  Captain  Watts- Jones,  who  had  already 
done  much  good  work  in  Yunnan,  and  whose  untimely  end  in  his  last 
journey  must  ever  be  deplored  by  those  interested  in  this  problem,  made 
a  journey  from  the  neighbourhood  of  the  Tung-ting  lake  in  Hu-nan  to 
Fu-cho  on  the  Yang-tze,  in  Se-chuan.  His  report  is  one  full  of 
interest,  but  he  was  forced  to  confess  that  he  could  see  no  prospect  of 
establishiDg  railway  communication  between  Hu-nan  and  Se-chuan. 

In  1901-2,  after  the  "  Boxer"  outbreak,  I  was  sent  in  charge  of  a 
party,  consisting  of  Captain  Hunter,  b.k.,  and  two  surveyors,  to  explore 
the  approaches  from  the  upper  waters  of  the  Han  river  into  Se-chuan ; 
and  Captain  Hunter,  on  the  return  journey,  examined  f^  route  to  the 
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tonth  of  the  Yang-tze  into  Ho'pefa,aiid  at  the  same  time  wse  enabled  to 
form  a  very  good  idea  of  the  natnre  of  the  coDutry  vhich  lay  between 
his  and  Watta-Jones'e  ronte. 

In  tfai§  exploration  of  ]  001-2  we  did  not  follow  the  route  np  the  Han 
river  from  Ilankan,  by  vbioh,  under  ordinary  circnmgtanccs,  its  head- 
waters wonld  have  been  reached,  but  we  travelled  from  the  Yellow  river 
acrosB  the  Chin-ling  ranges,  so  that  thongh,  in  the  oonrse  of  our  journey. 


the  upper  part  of  tbe  Han  river  basiii  was  mapped,  and  much  knowledge 
of  it  was  gained,  yet  the  country  drained  by  it  and  its  afBnents  between 
Tzu-yang  and  Hsiang-yang-Fn,  a  distance  along  tbe  river  of  about  400 
miles  was  unsuiveyed,  and  all  the  oountry  to  tbe  eontb  away  from  the 
actual  river-banks  remained  quite  unknown. 

Up  to  Haiang-yang-Fu,  which  is  300  miles  from  its  junolion  with 
the  Yang-tze,  the  Han  river  haa  been  fully  reported  on  by  Captain 
McSwiney  and  Mr.  Cnrrie,  wfao  were  members  of  tbe^large  k 
which,  under  tbe  command  of  Ur.  J.  G.  H.  Glass,  c.ij.,  a 
extensive  SQirey  operations  in  1899  in  Honan,  Shassi,  «)d|[ 
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It  was  largely  due  to  the  grasp  then  obtained  by  Mr.  Glass  of  the 
problems  affeotiDg  British  interests  in  China,  and  to  his  foresight,  that 
the  present  operations  were  undertaken  ;  and  the  support  and  enoonrage- 
ment  of  Sir  Ernest  Satow,  which  has  always  been  so  readily  afTorded  to 
all  projects  of  exploration,  enabled  the  necessary  preliminaries  to  be 
snccessfuUy  carried  out,  so  that  in  January,  1904,  I  found  myself  again 
in  China  in  charge  of  a  party  which  was  to  examine  the  eastern 
approaches  into  Se-chuan,  including  this  nnsurveyed  portion  of  the 
Han  river  basin.  It  consisted  of  Captain  E.  Barnardiston,  B.E.,  Captain 
E.  Mahon,  r.e.,  Mr.  C.  6.  Nix,  and  five  Indian  surveyors. 

From  Shanghai  we  proceeded  to  Hankau  by  river  steamer.  There 
are  seven  lines  running  down  between  these  places,  three  British,  one 
Japanese,  one  French,  one  German,  and  one  Chinese.  Even  at  the 
season  of  low  water,,  which  was  that  of  our  voyage,  these  steamers 
can  carry  2000  tons  of  cargo  while  they  draw  7  feet  of  water  up  to 
Hankau. 

We  had  on  board  a  Chinese  gentleman  in  the  Bureau  of  Imperial 
Bail  ways.  He  was  on  his  way  to  Eiangsu  to  see  about  machinery  for 
coal-mines  there  ;  the  coal  was  brought  up  to  the  iron  foundries  oppo- 
site Hankau,  where  over  one  thousand  workmen  are  employed. 

A  small  local  railway,  which  is  being  made  in  connection  with 
these  collieries  to  connect  them  with  the  Yuan  river,  is  entirely  under 
Chinese  control  and  matiagement.  I  was  told  of  another  small  railway 
near  Amoy,  which  has  been  made  entirely  by  the  Chinese,  and  the 
locomotives  for  which  have  been  made  in  the  Tong-shan  workshops. 
The  latter,  under  Mr.  Einder's  management,  will,  it  is  said,  soon  be 
able  to  supply  all  the  locomotives  which  China  will  require  on  the 
Chinese  Imperial  Railways. 

All  these  are  signs  of  the  wonderful  age  of  progress  which  is  setting 
in  in  China,  and  of  the  advance  which  is  being  made  by  the  Chinese 
themselves,  though  as  yet  only  in  a  small  way. 

At  Hankau  we  made  a  few  days'  halt  to  organize,  and  we  prepared 
our  plan  of  exploration,  so  that  we  should,  by  dividing  into  small 
parties,  be  able  to  cover  as  much  ground  as  possible.  I,  with  the  main 
party,  worked  up  to  Hsiang-Yang-Fu  vid  the  large  cities  of  Te-an 
and  Sui-cho,  whilst  Captain  Mahon,  with  two  surveyors,  went  up  to 
Sin-yang  by  railway,  and  thence  worked  to  Hsiang-Yang-Fu.  Thence 
he  was  to  continue  to  follow,  vid  Fang-Cheng,  the  overland  route  to 
Hing-an-Fu  on  the  Han  river.  And  whilst  Captain  Barnardiston  was 
to  survey  along  the  main  valley  of  the  Han  river  to  the  last-named 
city,  Mr.  Nix  and  I  worked  up  the  valley  of  the  Ton-Ho,  a  large  affluent 
which  enters  the  Han  river  a  little  above  Yun-yang  Fu. 

On  leaving  Hankau,  our  party  travelled  for  about  100  miles  by  the 
Peking- Hankau  railway  before  we  orancned  ofif  from  it  in  a  north-west 
direction.     This  line  has  so  often  been  described  that  it  is  hardly  wgrtb 
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while  dwelliog  on  it  here,  beyond  pointing  out  that  passengers  can  now 
book  on  it  right  through  from  Peking  to  the  Yang-tze  with  only  one 
interruption  at  the  Yellow  river,  which  is  still  unbridged,  and  is  likely 
to  remain  so  for  some  years  yet,  as  the  bridging  of  it  will  be  a  very  big 
undertakiDg. 

The  Chinese  have  taken  readily  to  this  line  as  a  means  of  transport 
for  themselves  and  their  merchandise,  and  it  has  begun  to  make  profits 
already.  It  is  entirely  in  continental  hands ;  the  higher  staff  is  recruited 
from  France  and  Belgium ;  the  rolling  stock  and  workshops  and  plant 
are  supplied  from  these  countries.  Its  terminus  is  in  the  French 
settlement  at  Hankau,  and  it  is  a  great  centre  for  continental  influence 
throughout  Central  China. 

This  railway  is  to  be  prolonged  another  1000  miles  to  Canton,  and 
it  seems  very  probable  under  the  Eame  Continental  influences,  unless 
the  Americans,  who  at  present  hold  the  control,  take  steps  to  ensure  its 
retention  in  their  hands. 

Our  route  took  us  through  a  part  of  Hu-peh  which  at  first  showed 
no  great  signs  of  wealth,  the  villages  appearing  poverty-stricken,  with 
little  of  the  solid  comfort  one  sees  either  in  the  north  or  in  Se-chuan. 
Every  night  we  halted  at  whatever  village  we  arrived  at  by  dusk.  Bat 
though  the  accommodation  was  of  the  scantiest  and  barest,  we  found 
the  people  most  friendly  and  desirous  of  making  our  path  as  smooth  as 
possible.  I  have  never  in  any  part  of  China  suffered  less  from  disagree- 
ableness  and  annoying  inquisitiveness  than  in  this  part  of  Hu-peh.  I 
should  certainly  place  its  people  first  for  amiability  and  good  feeling 
towards  foreigners. 

As  we  approached  the  large  city  of  Sui-cho,  we  began  to  come 
on  greater  signs  of  prosperity.  The  plain  of  Sui-cho  is  as  densely 
populated  as  any  part  of  China,  and  a  great  trade  in  locally 
manufactured  cloth  is  carried  on  from  its  neighbourhood  and  sent 
all  over  the  country.  The  only  transport  used,  until  the  railway  or  a 
navigable  affluent  of  the  Han  river  is  reached,  is  the  wheelbarrow. 

There  is  no  doubt  but  that  a  good  cart-road  could  be  easily  made ; 
but  whether  it  is  due  to  the  fact  that  draught-animals  are  not  bred  in 
any  numbers,  or  that  from  time  immemorial  wheelbarrows  have  been 
used,  these  latter  alone  hold  the  field,  and  no  attempt  has  been  made  to 
construct  roads  suitable  for  any  other  form  of  wheeled  vehicle.  In  fact, 
where  the  route  goes  over  country  along  which,  if  very  little  was  done 
to  the  road,  carts  could  travel,  the  streams  are  either  unbridged  and 
crossed  by  ferries,  or  are  crossed  by  single  spans  of  stone  which  admit 
of  nothing  wider  than  a  wheelbarrow.  These  wheelbarrows,  however, 
are  by  no  means  to  be  despised  as  a  means  of  transport.  Hundreds  of 
them  were  passed  by  us,  each  loaded  with  at  least  five  and  ofteg.  ijjven 
or  eight  of  the  bales  of  narrow  cotton-cloth  made  in  tht. 
districts,  each  of  these  bales  weighing  about  17  lbs.  .^' 
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One  man  would  wheel  a  barrow  carrying  350  lbs.  and  make  his 
12  to  20  miles  a  day,  more  than  double  the  amount  which  the  Govern- 
ment pack -mule  is  allowed  to  carry  in  India ;  and  the  same  human  beast 
of  burden  will  go  on  making  the  journey  cheerfully  day  in  and  day 
out,  without  any  halts  for  lameness  or  sore  backs. 

My  admiration  for  the  Chinese  coolie  is  unbounded;  there  ia  no  man 
in  the  world  who  does  the  same  patient,  laborious  work  so  oheerfdlly. 

Further  on,  when  we  came  to  the  mountainous  watershed  oountrj, 
where  only  back-loads  are  possible,  I  became  still  more  confirmed  in 
this  opinion.  Often  after  a  long  and  weary  day  with  the  surveyors,  in 
the  course  of  which  we  would  have  climbed  up  from  5000  to  8000  feet, 
and  made  several  such  ascents  and  descents,  having,  perhaps,  been  on 
the  move  from  five  in  the  morning  until  dusk,  we  would  come  in,  rather 
inclined  to  pat  ourselves  on  the  back  at  the  thought  of  what  a  hard 
day*8  work  we  had  successfully  accomplished,  only  to  find  that  the 
Chinese  coolies  had  made  as  good  time,  each  man  having  covered  nearly 
as  much  ground  with  a  load  of  100  lbs.  on  his  back.  This  done  on  a 
few  bowls  of  rice  and  bean-curd,  for  a  wage  of  less  than  9d. 

And  then,  on  their  arrival,  one  might  have  thought  that  the  coolies 
would  have  been  glad  to  get  to  rest ;  but  if,  as  was  often  the  case  where 
accommodation  was  limited,  I  slept  in  the  same  house,  I  found  to  my 
annoyance  that  to  retire  to  bed  was  far  from  their  thoughts,  and  that 
my  sleep  was  often  disturbed  by  the  noise  they  made,  as  they  sat  np 
gambling  long  past  midnight ;  and  yet  they  would  be  again  on  the  road 
before  six  in  the  morning,  having  risen  to  make  up  their  loads  and  get 
their  food  cooked  before  five,  though  I  must  say  that  to  effect  this  early 
start  necessitated  considerable  supervision  and  early  rising  on  our  part, 
and  on  that  of  the  Fu^tou,  or  headman  of  the  gang. 

Lao-ho-ku,  our  first  halting-place,  is  the  most  important  trading 
centre  on  the  Han  river  above  Hankau,  and  is  well  situated,  with  a  river 
frontage  of  2|  miles,  giving  very  good  wharf  acoommodatidn.  Its 
importance  consists  in  its  being  at  the  head  of  navigation  for  large  junks 
from  Hankau.  At  Lao-ho-ku  the  cargoes  these  junks  bring  up  have 
to  be  transhipped  into  smaller  boats,  if  going  up  the  Han  river  to 
southern  Shen-si,  and  also  if  going  up  the  small  tributary  to  Eing-tze- 
kuan ;  from  the  latter  place  it  is  by  mule  and  camel  to  Hsian-Fu,  the 
capital  of  Shen«si,  and  to  Kan-suh. 

Goods  take  from  fourteen  to  twenty-eight  days  coming  up  the  300 
miles  from  Hankau.  The  average  depth  of  water  is  about  dy  feet,  but 
at  low  water  it  is  difficult  to  draw  more  than  22  inches  in  the  rapids. 
Boats  carrying  20  tons  get  up  to  Lao-ho-ku  without,  as  a  rule,  having 
to  lighten  cargo. 

It  is  verj^  unlikely  that  the  Han  river  will  ever  lend  itself  to 
successful  steam  navigation  for  more  than  100  miles  above  Hankau, 
except  in  a  most  favourable  state  of  water.     In  February  we  tried  to 


AND  THKIR   OOHUCNICATIONS. 


595 


get  a  steam-laaDoh  at  Uankau  to  take  aa  up  qaicklj,  but  found  that  it 
oould  not  gaarautee  to  go  up  more  than  40  miles  ia  the  eziatiug  etate 
of  water.  Goods  are  dietributed  from  Lao-ho-ku  in&  Teng-ohou  to 
the  great  northern  road  into  Central  China,  though  the  Feking-Hankan 
railway  must  now  take  away  a  great  deal  of  this  traffic  from  the  river. 
The  six  large  wholesale  firms  who  deal  in  foreign  cottons  here  are 
said  to  do  a  bueinese  of  10,000,000  taels  a  year,  and  there  are  a  number 
of  amaller  firms  transacting  at  least  an  eqnal  umonnt.  There  is  an 
enormous  trade  done  in  Tarnish  oil,  which  goes  greatly  to  Japan. 
There  is  an  immense  general  trade  in  every  sort  of  goods.     The  mer- 


chantB  are  mostly  from  Southern  China,  are  very  pioHperouB,  and  have 
splendid  gaildhalls  in  the  town. 

News  of  the  early  Japanese  victories  had  reached  the  place.  The 
inhabitants  were  strongly  pro-Japanese,  but  were  amazed  at  what  the 
Japanese  bad  accomplished,  and  said  it  was  no  wonder  that  China  had 
failed  to  fight  them  suocessfnlly. 

The  anjiety  evinced  by  the  Chinese  authorities  to  avoid  any  chance 
of  embroiling  themselves  with  foreign  nations  from  any  ebullition  of 
excitement  on  the  part  of  the  populace  on  the  outbreak  of  the  war  was 
very  marked.  Everywhere  we  went  we  found  proclamations  posted  by 
the  local  authorities  to  the  effect  that  all  subjects  of  the  emperor  were 
expected  to  behave  with  the  utmost  circumspection  towards  foreigners 
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in  consequence  of  the  troubled  times,  and  that  any  insult  or  diarespeot 
to  foreign  missionaries  and  travellers  would  be  severely  dealt  i^ith. 

A  large  building  was  being  erected  in  Lao-ho-ku,  in  which  the 
pursuit  of  Western  learning  was  to  be  carried  on.  It  was  nearly  com- 
pleted, and  had  doors  and  windows  made  in  foreign  fashion ;  but,  as 
we  found  later  on  in  all  the  places  we  visited,  there  was  no  one  in  the 
city  capable  of  imparting  instruction. 

After  Lao-ho-ku,  the  next  place  of  interest  we  struck  on  the  Han 
river  was  Chun  Cho.     This  is  one  of  the  most  interesting  old  places 
in  China,  and  is  entirely  different  from  most  cities  in  which  I  have 
been.     It  is  said  to  have  more  temples  than  any  city  in  China,  and  the 
foundation  of  its  sanctity  to  have  originated  from  the  time  of  Cheng-tsu, 
the  third  emperor  of  the  Ming  dynasty.     Its  proximity  to  the  saored 
mountain  of  Wu-tai  Shan  accounts,  to  a  greit  extent,  for  its  peculiar 
old-world  monastic  atmosphere.   It  is  a  most  delightful  sleepy  old  place, 
with  quite  the  air  of  a  cathedral  city,  with  its  precincts  full  of  votaries, 
who,  on  their  way  to  Wu-tai  Shan,  stop  to  worship  in  its  temples.     It 
was  founded  in  the  Yuen  dynasty,  but  was  entirely  rebuilt  daring  the 
Ming  dynasty  in  the  reign  of  Hung-wu.     It  was  early  in  this  dynasty 
that  Peking  became  the  capital  under  the  following  oiroamstanoes : 
The  second  emperor,  Hwei-ti,  was  travelling  in  the  southern  part  of 
his  empire,  when  his  unde,  Cheng-tsu,  improved  the  opportimity  of  his 
absence  to  raise  troops  and  seize  the  capital  city.  Nan-king,  and  soon 
after  he  established  his  capital  at  Peking.    In  spite,  however,  of  his 
dishonourable  conduct  towards  his  nephew,  he  had  a  great  inclination 
towards  piety,  which  became  so  intense  that  he  aspired  to  become  a 
saint,  and  most  of  his  time  was  spent  in  reciting  prayers  and  doing 
meritorious  acts,  in  order  that  he  might  secure  indulgence  for  his 
previous  misdeeds.    Amongst  other  acts  of  piety,  he  used  to  maintain 
in  his  palace  thousands  of  Taoist  priests.   At  last,  in  a  vision,  a  heavenly 
deity  appeared  to  him,  commanding  him  that  he  must  avail  himself  of 
the  first  opportunity  to  do  some  heavenly  work  in  order  to  secure  the 
favour  of  God  and  to  avert  his  punishment.     The  deity  had  the  same 
features  as  Cheng-tsu.    The  emperor's  flatterers  accordingly  suggested 
to  him  that  nothing  could  be  more  pleasing  to  Heaven  than  to  erect  a 
temple,  in  which  a  resemblance  of  this  deity  should  be  placed.    And 
soon  after  this,  when  visiting  the  sacred  mountain  of  Wu-tai  Shan,  he 
saw  beautifully  coloured  clouds  descending  from  the  sky  on  to  Chun 
Cho,  in  which  place  he  accordingly  built  a  large  temple,  and  placed 
therein  an  image  of  his  celestial  visitor,  which  was  modelled  on  his  own 
likeness,  and  is  to  be  seen  still. 

Yun-yang,  the  next  city  we  came  to,  is  a  large  city  on  the  left  bank 
of  the  Han,  and  is  somewhat  of  a  military  centre,  being  the  headquarters 
of  the  chen-tai,  or  brigadier-general  of  the  district.  This  officer  was  a 
very  fine  old  warrior  of  the  old  school,  and  had  seen  fierce  fighting  against 
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the  Fanthay  and  Kan-3uh  rebek ;  his  body  was  oovered  from  head  to  foot 
with  wounds,  and  of  these  he  had  nearly  one  hundred,  and  I  almost 
suspect  that  at  some  time  he  must  have  been  taken  prisoner  and  only 
saved  from  death  after  he  had  been  tortured,  though  his  own  history  of 
his  wounds  by  no  means  tallied  with  this.  From  his  acoount,  nearly 
each  one  had  been  received  in  some  separate  fierce  hand-to-hand  en- 
counter. He  had  the  fine  hearty  bearing  and  manner  of  the  old  school, 
which  one  finds  amongst  Chinese  veterans  of  standing  and  rank.  I 
always  like  them ;  they  have  a  blu£f  geniality  and  outspokenness  one 
seldom  finds  in  the  civil  official  in  China.  As  a  rule,  even  though  their 
ignorance  of  foreign  methods  may  be  greater  than  that  of  the  latter,  the 
high  military  officials  are  in  favour  of  reform  ;  they  see  how  China  has 
lost  all  her  military  power  and  prestige,  and  they  are  anxious  for  her  to 
regain  it,  and  they  recognize  that  in  the  existing  state  of  affairs  there 
is  no  hope  for  this. 

I  was  so  fortunate  as  to  have  travelling  with  me  just  at  this  time 
the  Eev.  Gilbert  Beid,  who  has  had  a  great  experience  of  dealing  with 
the  official  classes  of  China,  and  who  has,  in  late  years,  lectured  a  great 
deal  to  the  Chinese  in  various  large  centres  on  such  subjects  as  their 
relations  to  foreign  powers,  etc.  It  was  very  interesting  to  find 
in  several  of  these  out-of-the-world  places  up  the  Han  river  the 
officials  at  once  recognized  his  name,  and  had  read  his  lectures  in  the 
Chinese  vernacular  papers  issued  from  Shanghai.  At  Yun  Tang  Fu 
the  Taotai,  who  had  been  here  for  twenty  years,  and  was  very  evidently 
a  man  of  the  old  conservative  school,  referred  to  his  having  heard  of 
them  and  being  much  interested.  This  was  a  great  admission  for  a  man 
like  this  to  make,  and  showed  that  there  is  a  great  under-current  setting 
in  towards  reform  and  a  wish  for  enlightenment.  Yun  Yang  Fu  has 
always  borne  a  bad  reputation  for  its  attitude  towards  foreigners,  the 
latter  have  several  times  been  expelled  by  the  inhabitants,  and  it  was 
distinctly  one  of  the  most  backward  cities  we  came  across.  However, 
under  the  Imperial  edict  ordering  research  after  Western  knowledge, 
a  large  building  has  been  set  aside  as  a  school  for  foreign  learning  to  be 
taught  in,  although,  as  in  nearly  every  other  place  we  visited,  we  found 
no  further  progress  than  this  had  been  made  on  account  of  the  dearth 
of  qualified  teachers. 

From  Yun  Yang  Fu  I  struck  into  the  country  south  of  the  Han 
river,  following  up  the  valley  of  the  Ton  Ho.  These  regions  between 
the  Han  river  and  the  Yang-tze  are  a  mass  of  mountain  ranges,  which, 
considering  their  barren  and  sterile  appearance,  have  a  wonderfully 
large  population  in  their  small  valleys,  the  latter  being  under  the  most 
careful  system  of  cultivation. 

In  fact,  the  population  is  greater  than  these  tiny  little  valleys  and 
crevices,  containing  patches  of  cultivation  almost  hidden  away  from 
sight,  can  support,  and  a  large  quantity  of  grain  is  imported  in  return 
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for  paper  exported,  of  which  great  quantities  are  mannfactured.  There 
is  also  a  large  export  of  straw  for  shoes,  whioh  grows  all  over  the  hill- 
sides, as  does  also  rhcaa  and  trees  producing  Tung  oil,  and  Chi  yu 
varnish,  the  latter  used  for  oiling  umbrellas  and  oiling  waterproof  paper, 
all  of  which  products  are  exported  in  considerable  quantities,  and,  where 
water-transport  is  available,  coal ;  the  mines  fiom  whioh  the  latter  is 
extracted  are  near  Chu-shan.  The  rivers,  however,  are  not  of  much 
avail.  Junks  carrying  3  tons  can  get  up  the  Ton  Ho  as  far  asChn-shan. 
In  low  water  the  rapids  present  difficulties,  and  in  high  water  the 
current  is  too  swift  for  any  greater  freights. 

I  followed  up  the  Ton-ho  valley  as  far  as  Chu-shan,  where  I  met 
Captain  Mahon,  and  thence  travelled  along  the  overland  trade  route  to 
Hing-an-Fu,  on  the  Han  river.  All  these  valleys  are  fall  of  ooal,  and 
there  are  great  rumours  of  evidences  of  copper  and  silver  in  paying 
quantities,  and  a  great  deal  of  attention  has  lately  been  paid  to  this 
part  of  China  by  continental  mining  engineers. 

Some  six  weeks  before  our  visit  two  French  engineers  had  been 
here,  and  ten  months  before  that  a  party  of  three  had  also  visited  this 
place,  and  since  our  visit  I  have  been  informed  that  separate  parties  of 
Belgian,  American,  and  French  engineers  have  visited  these  districts. 
It  is  to  be  hoped  that  those  interested  in  British  mining  enterprises  in 
China  will  also  investigate  into  the  prospects  which  these  regions  may 
hold  out,  for  there  appears  to  be  little  doubt  but  that  the  prospects  of 
mineral  wealth  are  worthy  of  their  attention,  and  should  the  reports  of 
its  richness  be  verified,  and  the  amount  of  traffic  that  is  likely  to  arise 
warrant  such  an  undertaking,  the  country  between  Lao-bo-ku  and 
Chu-shan  would  afford  a  practicable  alignment  for  a  railway  line. 

There  is  a  very  curious  tradition  about  diamonds  having  at  one  time 
been  found  in  these  regions  and  in  those  of  the  Chin-ling  range,  on  the 
north  side  of  the  Han,  and  at  Lao-ho-ku  we  were  told  that  there  were 
families  who -still  had  in  their  possession  as  heirlooms  diamonds  which 
in  old  days  are  supposed  to  have  come  from  these  parts,  but  from  what 
locality  is  no  longer  known.  A  year  or  two  ago  one  of  these  men  took 
two  of  these  stones,  which  had  been  in  his  family  for  generations,  to 
Shanghai,  and  received  7000  taels  for  them.  We,  however,  had  not 
the  good  fortune  to  find  any  of  these  lost  diamond  mines,  and  my  idea 
is  that  the  story  of  their  existence  in  old  times  may  be  rather  a  mythical 
one. 

Hing-an-Fu,  which  we  next  made  for,  is  the  first  large  city  on  the 
Han,  in  the  province  of  Shen-si.  The  present  city  is  on  the  right  bank 
of  the  river,  on  a  large  flat  formed  by  the  old  bed  of  the  Han,  which 
has  changed  its  course.  The  former  city,  which  was  in  existence  before 
the  Tang  dynasty,  was  situated  on  the  left  bank. 

The  Tai-ping  rebels  carried  Hing-an-Fa  by  assault,  and  massacred 
one-half  of  the  population  on  their  way  to  Han-chung-Fn.     There  is  a 
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large  Uohammedan  element  in  the  oity,  uearl;  two  thouaand.  They 
are  vmy  easily  dutinguiehod,  as  they  have  a  mord  swarthy  appearance 
and  more  marked  features  than  the  Chinese. 

Mr.  Borgess,  of  the  China  Inland  UisBion,  who  has  been  here  for 
many  years,  told  me  that  they  often  give  trouble,  aa  they  are  very 
quarrelsome,  muoh  given  to  boasting  of  their  Turkestan  origin,  and,  in 
spite  of  the  Prophet's  injunotiona,  drink  a  great  deal  of  wine.  This  is 
usually  the  ease  with  Chinese  Mohammedana.    Here,  and  more  espeeially 
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JQ  Ean-Boh,  a  few  of  tfaeir  spiritual  teachers  keep  up  their  knowledge  of 
Arabic,  and  are  occasionally  visited  by  Arab  or  Central  Asian  mullahs, 
who  follow  the  old  Arab  trade  route  by  way  of  Hami,  by  which  the 
Arabs  originally  traded  and  propagated  their  faith.  These  mnllahe 
^iait  every  country  in  the  East  where  the  followers  of  the  Prophet  aie 
to  be  found,  and  keep  op  the  ties  of  the  faithful  with  Islam.  As  they 
often  stir  up  dissatisfaction  and  foment  diaturbanoes  againat  the 
Chinese  authorities,  the  latter  regard  them  with  suspicion,  and  they 
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are  given  short  shrift  under  these  ciroumstanoes,  and  are  not  heard  of 
again.  I  was  told  of  one  of  these  mullahs  who  lately  in  Lan-chon,  in 
Kan-suh,  had  been  seized  on  in  this  way,  and  his  oo-religionists,  fearing 
his  fate  was  sealed,  came  to  the  English  mission  station  and  appealed 
for  assistance  on  the  ground  that  he  was  a  British  subject.  With  aome 
difficulty  an  interview  was  obtained,  but  it  was  found  he  spoke  no 
Chinese,  only  Arabic,  but  he  kept  repeating  in  English  the  words 
*'  Bombay,  Calcutta,  Ring  Edward,"  evidently  the  whole  of  his  English 
vocabulary,  but  whose  importance  in  establishing  his  claim  to  be  a 
citizen  of  no  mean  empire,  and  of  being  a  subject  of  the  great  Kaiser  i 
Hind,  whose  name  even  here  could  protect  him,  he  thoroughly  realized. 
I  am  glad  to  say  that  the  magic  words  enabled  him  to  escape  the  fate  he 
would  doubtless  have  otherwise  suffered. 

In  spite  of  the  mountainons  character  of  the  country  around,  rice, 
wheat,  oats,  barley,  beans,  and  peas  are  abundant,  though  opium  has 
taken  up  much  of  the  good  land  formerly  occupied  by  wheat  and  rice. 
Seven  years  ago  rice  is  said  to  have  been  sold  at  8d.  a  bushel,  now  it  is 
about  28,  Sd.  per  bushel.  The  export  of  mountain  prodnoe  is  large, 
and  that  of  a  species  of  mushroom  called  Erh-tsu,  which  has  reputed 
qualities  of  much  virtue,  is  said  to  amount  to  100,000  taels.  Hemp 
to  the  same  value  is  also  exported,  and  a  similar  amount  of  tea.  Also 
ki,  or  lacquer  varnish,  is  exported  in  large  quantities.  An  immense 
quantity  of  tong  yu,  or  tree-oil,  is  also  exported  from  the  districts 
around ;  scores  of  mills  are  at  work  expressing  it.  There  is  a  large 
trade  done  in  hides  by  the  Moslem  merchants,  who  ship  these  down  to 
Hankau.  Medicine,  opium,  and  silk  are  also  exported  in  large  quantities. 
Goal  is  supplied  to  all  the  cities  down  river,  and  tons  of  grass  rope 
and  grass  sandals  are  sent  up  and  down  river.  Most  of  this  trade 
from  Hing-an-Fu  goes  direct  to  Lao-ho-ku  or  Hankau.  With  high 
water  a  junk  will  travel  to  Lao-ho-ku  in  five  or  six  days ;  eight  days 
is  about  an  average  run,  and  twenty  to  Hankau.  A  quick  run  up  from 
Lao-ho-ku  is  fourteen  to  sixteen  days.  Although,  when  travelling 
through  the  mountain  country  to  the  south  of  this  portion  of  the  Han 
river,  one  had  been  surprised  that  it  could  support  so  much  population, 
and  that  the  latter  could  afford  to  import  food-stufb,  yet  when  one 
appreciated  the  amount  of  exports  collected  from  similar  country  around 
Hing-an  Fu  and  sent  down,  one  quite  realized  how  the  imports  were 
easily  paid  for.  That  these  exports  largely  exceed  the  imports  is  shown 
by  the  fact  that  numerous  mao-pan,  or  cargo  boats,  are  hastily  put 
together  to  carry  cargo  as  far  as  Hankau,  and  on  arrival  there  are 
broken  up  and  sold  as  lumber. 

The  attitude  of  the  people  here  is  not  very  cordial  to  foreigners. 
Friction  with  Roman  Catholic  converts  has  had  something  to  do  with 
this,  and  in  consequence  of  disturbances  which  occurred  shortly  before 
our  arrival,  between  the  latter  and  a  secret  society  called  the  Biver 
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and  Lake  Society,  troops  were  called  out,  and  aboTit  sixty  people  were 
shot  down.  Thia  episode  has  by  no  meoDS  lessened  the  nofaTonrable 
feelings  irith  which  the  Koman  Catholic  commanity  are  regarded. 

The  country  we  had  ao  far  travelled  thioagh  for  the  300  milee 
since  we  had  left  Chnn  Cho  had  proved  most  monntainons.  There 
is  no  snch  feature  as  any  valley,  in  the  sense  of  valley-bottom  land, 
to  the  Han  river  in  this  part  of  its  oonree.  The  river  lies  between 
steep  hillsides,  which  often  for  miles  are  converted  into  the  preoipitons 


walls  of  gorges,  and,  except  at  rare  intervals,  where  an  affluent  comes 
in  and  has  formed  a  small  plain  of  perhaps  a  couple  of  miles  in  breadth, 
there  is  no  level  ground. 

The  basin  of  its  lai^e  affluent  the  Tou  Ho,  whose  headwaters  drain 
moat  of  the  country  between  the  Han  river  and  the  Ha-peb  portion  of 
the  Yang-t7.e  above  lobang,  also  presents  hardly  any  open  country. 
Little  more  than  a  sea  of  confined  ranges  can  be  seen  to  the  sontli  of  the 
Han,  and  no  open  valleys  run  for  any  distance.     Between  the  Se-chuan 
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basin  afflaents  and  the  Han  river  lie  barriers  of  even  more  intricate 
and  more  barren  mountain  ranges,  whicb  we  now  proceeded  to  traverse. 
At  any  time  these  produce  barely  enough  to  supply  a  very  scanty 
population,  but  three  years  of  scarcity  had  preceded  the  present  one,  so 
that  in  these  regions  we  found  that  we  had  to  carry  everything  in  the 
way  of  food  for  our  party,  even  rice  for  the  coolies.     The  country  people, 
we  found,  were  in  many  places  subsisting  on  roots  and  grass-seeds.     We 
were  now  in  the  heart  of  the  Ta-pa-shan  ranges  which  form  the  north- 
east boundary  of  Se-chiian.     We  have  already  seen  how  much  diffionlt 
mountainous  country  must  be  traversed  before  even  this  barrier   is 
reached,  but  when  the  difficulties  of  finding  a  suitable  road  throngh  this 
are  surmounted,  and  the  hope  arises  that  now  only  a  single  dividing 
range  cuts  off  the  Se-chuan  basin,  it  is  found  that  the  chief  difficulties 
of  the  route  have  still  to  be  overcome  before  the  actual  water-parting  can 
be  negotiated.    For  from  the  main  divide  are  thrown  off  numerous  large 
offshoots,  which  often  for  a  long  distance  run  nearly  parallel  with  the 
latter,  forming  secondary  watersheds,  to  surmount  which  is  in  itself 
a  very  difficult  task.     For  an  alignment  could  not  be  carried  along  the 
sides  of  the  tortuous  streams  which  wind  their  way  between  the  pre- 
cipitous sharply  interlocking  spurs   of  these  secondary  ranges;  and 
having  overcome  the  difficulties  offered  by  the  first  or  even  the  second 
of  the  latter,  it  is  only  to  find  that  there  is  still  another  to  be  crossed, 
and  yet  another,  before  the  main  divide  is  attained.     These  Ta-pa-shan 
ranges  are  largely  composed  of  limestone,  which  is  worn  away  into  all 
sorts  of  fantastic  shapes,   whilst  sheer-cut  precipitous  white  cliffs, 
beautifuUy  wooded  at  their  summits,  rise  majestically  above  the  stream - 
beds  some  1000  feet  or  more.    These  streams  are  for  the  most  part 
dry,  and  their  beds  are  full  of  the  most  enormous  boulders,   10  and 
12  feet  high,  which   are   carried  down  into  them  by  the  torrential 
rains,  and  lie  in  such  numbers  so  close  together,  that  the  coolies  who 
use  the  stream-beds  as  routes  in  the  dry  season,  have  cut  ladder-like 
holes  in  them  for  their  feet,  such  as  might  be  made  to  clamber  over  a 
wall  that  stood  in  the  way.     Our  progress  under  these  circumstances 
was  often  slow,  and  I  remember  a  path  of  this  sort  along  one  stream-bed 
over  which,  even  without  any  encumbrances,  my  guide  and  myself  took 
four  hours  to    make   a  distance    of  3  miles,  whilst  our  coolies  took 
more  than  double  the  time.     A  peculiarity  of  this  country  is  the  extra- 
ordinary way  in  which  streams  of  good  size  entirely  disappear ;  they 
have  eaten  their  way  into  the  limestone  by  an  underground  tunnel,  and 
may  be  found  again  appearing  many  miles  away.     Another  feature  is 
that  high  up  there  is  a  great  deal  of  easy  valley  at  the  sides  of  the 
streams,  but  as  the  descent  is  made,  these  valleys,  instead  of  opening  out 
further,  become  more  and  more  contracted  until  at  last  they  plunge 
into   the    most    magnificent    gorges,    hopeless    for    all    purposes    of 
communication. 


AND  THEIR  COMMUNICATIONS.  603 

The  Se-chuan  side  of  the  watershed  affords  a  more  gentle  incline 
towards  the  northern  end  of  the  watershed,  but  further  south,  after  a 
high  tableland  is  traversed,  there  is  a  sudden  plunge  down  some 
thousands  of  feet  in  a  few  miles. 

After  leaviog  this  country,  our  party  proceeded  to  examine  the 
country  immediately  south  of  the  Yang-tze  and  also  the  eastern  comer 
of  Se-chuan,  a  part  of  the  province  hitherto  hardly  touched  on  by 
Europeans ;  at  least,  only  in  one  place  did  we  hear  of  Europeans  having 
previously  been  seen,  and  here  we  were  told  that  thirty  years  before  a 
party  of  five  or  six  foreigners  had  passed  through.  The  only  clue  we 
could  get  as  to  their  nationality  was  given  us  by  an  old  man,  who, 
catching  sight  of  rather  a  loud  and  gaudy  check-pattern  of  the  lining 
of  a  mackintosh,  said  they  had  all  worn  clothing  of  a  similar  pattern. 
It  seemed  to  be  rather  an  out-of-the-way  part  for  the  British  tripper 
to  have  penetrated,  but  I  think  the  evidence  pointed  to  the  nationality 
being  British.  The  people  in  these  places  were  very  pleasant  to  deal 
with,  and  though  at  first  afraid,  when  once  accustomed  to  our  presence, 
always  exhibited  a  marked  kindliness  and  a  desire  to  make  the  rough 
shelters  they  offered  us  as  agreeable  as  possible.  I  was  much  struck, 
after  my  wife  had  joined  me  in  this  mountainous  region,  by  an  incident 
which  occurred  in  a  little  hamlet  where  we  had  put  up  for  the  night, 
and  torrents  of  rain  were  coming  down.  We  had  had  assigned  for  our 
accommodation  what  was  said  to  be  the  best  of  the  half-dozen  hovels 
which  composed  the  hamlet,  but  as  the  rain  came  through  the  roof  on 
to  our  bedding  in  streams,  I  hunted  around  for  a  more  watertight 
house,  but  was  received  with  the  most  unwelcome  looks,  and  could  not 
make  any  arrangement  with  the  owners,  and  had  to  abandon  the  attempt 
to  improve  our  condition.  To  my  surprise,  a  few  minutes  after,  we 
received  a  smiling  deputation  of  the  very  householders  who  had  given 
us  such  surly  looks  before.  They  said  that  they  had  since  heard  that 
my  wife  was  with  the  party,  and  was  suffering  discomfort,  and  they 
hoped  we  would  honour  their  house,  and  that  their  womenfolk  were 
most  anxious  she  should  have  their  best  room,  and  had  already  made  it 
ready  for  her  occupation.  I  thought  it  was  a  most  kindly  attention,  as  it 
was  evidently  done  out  of  pure  kindliness,  and  a  wish  to  make  things 
easier  for  the  foreign  lady.  It  is  not  a  country,  however,  that  I  can  recom- 
mend to  ladies  here  to  travel  in  at  any  time  of  year,  but  least  of  all  when 
the  rains  are  in  full  vigour.  In  the  next  day's  march  our  experience  was 
even  worse,  as  towards  the  evening  we  came  upon  an  unbridged  torrent  in 
flood ;  the  only  ferry-boat  had  been  carried  away,  and  the  only  accom- 
modation lay  on  the  other  side  of  the  river,  with  the  exception  of  a  salt- 
coolie's  inn,  which  consisted  of  two  rooms  built  of  planks  with  inter- 
spaces of  6  inches  or  more,  and  which  were  grimed  with  the  dirt  and 
smoke  of  generations  of  salt-coolies,  of  whom  there  were  already  about 
twenty  in  possession.     On  this  occasion  we  were  fortunate  enough  to 
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find  an  old  balf-rained  Taoist  temple  to  take  shelter  in.  In  China  it  is 
impossible  to  use  tents,  as  the  traveller,  even  in  an  inn,  has  to  olose  his 
doors  to  keep  the  mob  oat,  but  in  a  tent  his  life  would  be  nnendarable 
owing  to  their  inquisitiveness.  I  have  had  my  tent  carried  off  its  poles 
by  the  pressure  of  a  well-meaning  but  curious  crowd. 

Trying  as  the  rains  are,  they  cause  the  temperature  to  drop  bo  that 
one  can  march  with  comparative  comfort ;  but  later  on  in  July,  when 
there  was  a  long  break,  the  heat  marching  in  the  day  became  most 
trying  to  all,  and  in  one  march,  though  only  carr3dng  light  loads,  three 
coolies  dropped  down  from  sunstroke. 

The  inhabitants  of  some  of  these  places  held  some  very  quaint 
superstitions.  For  a  long  series  of  marches  going  through  this  oonntiy 
we  could  get  no  fowls,  a  great  privation  in  this  part  of  China  where  no 
meat  is  obtainable;  we  were  told  that  some  time  before  a  fowl  had 
scratched  a  man,  and  he  had  died  from  the  effects.  A  story  got  about 
that  a  dragon  had  got  into  the  poultry,  and  they  were  liable  to  caase 
death  to  their  owners.  Throughout  all  the  neighbouring  districts  all 
the  poultry  were  slaughtered  as  the  story  spread,  and  we  had  to  pay 
fabulous  sums  when  we  came  across  any,  and  these  were,  of  course,  now 
in  great  demand  for  rearing  purposea 

Farther  on  we  left  the  mountain  fringe  for  good,  and  plunged  into 
the  Se-chuan  basin.  A  great  deal  of  this  eastern  portion  has  as  yet 
been  rarely  visited  and  described.  It  is  probably  as  rich  and  densely 
populated  as  any  part  outside  the  plain  of  Cheng-tu.  Splendid  ooal  is 
to  be  found  everywhere,  and  the  gunboats  who  now  use  it  instead  of 
bringing  Cardiff  coal,  which,  when  imported  up  the  Yang-tze  to  Chung- 
king, costs  about  120  shillings  a  ton,  say  it  has  a  great  steaming  power. 
Iron  is  also  found  everywhere,  but  the  iron  foundries  are  most  primitive. 
And  there  is  a  great  prospect  of  profits  before  any  English  firm  who 
will  import  hoes  and  other  agricultural  implements  suited  to  the  wants 
of  the  people,  as  there  is  an  enormous  demand  for  these. 

As  we  dropped  down  on  the  Se-ohnan  side  of  the  watershed,  we 
foand  the  gorges  were  most  magnificent,  far  finer  than  any  of  the  fiftr- 
famed  Yang-tze  gorges.  I  have  never  seen  anything  to  equal  the 
grandeur  of  some  of  the  scenery  in  these  parts. 

What  enhanced  this  was  the  fact  that  one  often  approached  these 
gorges  from  a  point  where  the  mountains  had  opened  out  for  some 
distance,  and  a  much  better  panoramic  effect  was  obtained  than  if  one 
had  been  buried  in  the  depths  of  the  gorge,  as  is  nearly  always  the 
case  on  the  Yang-tze. 

Never  shall  I  forget  the  impression  produced  as  we  approached  one 
of  these  places  where  brine  wells  were  situated  at  the  entrance  to  a  gorge 
of  the  most  extraordinary  grandeur,  and  the  houses  in  which  the  prooess 
of  salt  manufacture  was  carried  on  were  built  on  ledges  up  the  steep 
hillsides.   We  were  coming  round  a  vdnding  path  on  the  open  mountain- 
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side,  when  it  anddealy  appeared  in  front  of  ub,  its  mighty  olifis 
rearing  tbemselTea  np  to  the  Bky  from  the  hnge  blaok  ohttBm  down 
below.  The  quaint  temples  and  houses  whiah  were  built  ap  the  steep 
hillaide,  which  latter  appeared  very  little  less  preoipitons  than  the 
oliffa  of  the  gorge,  were  shrouded  in  pillars  of  thick  blaok  smoke  from 
the  salt  brine  fnmaoes,  and  throngh  a  sort  of  haze  the  glow  of  the 
evening  sun  threw  the  blaokness  of  these  into  still  greater  relief  against 
the  impressive  gigantic  olifis.  The  whole  scene  gave  one  the  impression 
that  some  weird  race  of  giants,  who  belonged  to  some  other  age,  had 
retained  their  hold  on  some  portion  of  a  former  world,  of  which  this 
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Altogether  this  watershed  oonntry  poaseBBes  the  moat  wonderful 
soeiiery  which  ooold  be  found  anywhere,  for  further  on,  aa  we  plunged 
into  the  cultivated  hills  fringing  the  basin  of  So-chnan,  we  came  on 
miles  of  wide  eloping  hillsides  with  summits  rolling  well  back,  covered 
for  miles  aa  far  aa  the  eye  can  reach  with  myriads  of  tung  trees,  which 
in  this  Bpring  season  were  in  their  full  delicate  blosBom  of  waxen, 
faintly  tinged  petals,  whilst  down  below  in  the  valley  lands  is  poppy 
for  miles  and  miles  in  blooms-one  valley  with  nothing  but  perhaps 
scarlet  flowers,  the  next  all  purple,  and  the  next  white.  Nothing  could 
be  more  lovely.  I  foresee  the  time  when  these  borders  of  Se-ohnan 
ehall  have  eatiy  aooeaa  to  them  CBtabliahed,  and  may  become  a  resort  for 
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the  fiightseer  seeking  beauty  to  as  great  an  extent  as  the  Japanese 
scenery  is  sought  at  present,  and  when  the  inhabitant  of  Se-ohnan 
may  treat  him  to  as  cordial  a  welcome  as  the  wealth-bearing  forei^er 
received  in  Japan. 

It  must  not  be  thought  that  all  the  basin  has  the  same  oharm  as 
this.  It  is  only  this  wild  mountain  watershed  and  the  fringe  im- 
mediately between  it  and  the  more  cultivated  Se-chuan  basin  scenery 
that  has  the  wild  charm  and  beauty.  The  basin  itself  thoagh  very 
beautiful  soon  palls  on  one  from  its  regular  cultivation  and  unvaried 
regularity  of  scenery. 

We  now  came  on  populated  parts  and  large  district  towns.     Even 
in  these  out-of-the-way  parts  we  found  that  a  building  had  been  set 
aside  for  the  pursuit  of  foreign  learning.     But  some  further  steps  than 
this  will  have  to  be  taken,  and  each  district  town  throughout  Se-chnan 
was  sending  three  students  to  Japan  at  the  expense  of  Provincial  funds 
to  be  educated  in  foreign  learning  and  modern  science.     I  am  afraid  as 
they  were  only  to  go  for  a  year  that  they  would  hardly  acquire  a  very 
thorough  insight      Japan  will  undoubtedly  supply  China  with  her 
college  educational    system    and    instructors    in    Western    learning. 
Previous  to  the  present  war  they  had  begun  to  supply  the  Chinese 
with  military  instructors,  and  three  had  been  sent  up  to  Cheng-tu»  the 
capital  of  S^u-chuan.    The  value  the  Japanese  justly  attached  to  the 
opening  they  had  thereby  effected,  is,  I  think,  well  shown  by  the  fact 
that  in  spite  of  the  strain  caused  by  the  present  war,  which  must  have 
made  them  ill  able  to  spare  the  services  of  a  single  officer,  muoh  less 
ones  specially  selected  for  their  knowledge  and  capacity  of  organization, 
such  as  these  men  would  have  been,  yet  they  had  not  been  recalled. 

That  the  Japanese  will  also  supply  nearly  all  the  civil  professors 
for  the  new  civil  colleges,  there  is  also,  I  think,  but  little  doubt.  Apart 
from  the  fact  that  they  are  in  much  closer  touch  with  the  literature, 
foibles,  and  etiquette  of  the  Chinese,  and  start  with  a  knowledge  of  the 
written  character  which  the  imported  European  or  American  professor 
would  take  at  least  five  years  to  acquire,  there  is  no  doubt  but  that  the 
services  of  a  Japanese  professor  can  be  obtained  at  a  rate  of  salary 
which  would  not  make  it  worth  the  while  of  a  well-qualified  European, 
who  can  probably  obtain  double  or  treble  the  salary  in  his  own  country, 
to  go  into  exile  for.  And  as  China  is  at  present  a  poor  country,  for 
this  reason  alone  she  will  find  that  Japan  is  best  suited  to  supply  her 
wants.  That  Japan  not  only  will  send  instructors  who  understand 
Chinese  foibles  and  etiquette,  and  who  will  be  able  to  adapt  themselves 
to  these  when  necessary,  yet  at  the  same  time  that  she  will  insist  upon 
being  recognized  on  Western  lines,  was  brought  home  to  me  by  a  trifling 
incident  when,  in  company  with  Mr.  Sly,  our  acting  consul  at  Chung- 
king, I  called  upon  the  Japanese  consul  there.  As  the  latter  spoke  no 
English  and  we  spoke  no  Japanese,  Chinese  was  the  language  used  as 
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an  intermediary  in  which  to  carry  on  our  conversation,  and  during  the 
course  of  the  latter,  I  happened  to  ask  what  were  the  ranks  of  the 
Japanese  military  iostractors  at  Cheng-tu.  There  appeared  to  be  some 
difficulty  in  the  Chinese  terms  being  fully  comprehended,  and  an  Anglo- 
Chinese  book  was  produced,  and  opened  at  a  page  on  which  were  the 
Chinese  characters  supposed  by  the  distinguished  sinologue  who  had 
compiled  it  best  to  represent  the  English  ranks  from  full  colonel  to 
lieutenant,  and  which  our  authorities  at  Peking  are  in  the  habit 
of  accepting  as  equivalents  when  issuing  a  passport  to  military 
officers. 

The  Japanese  consul,  however,  expressed  his  disapproval  after  an 
explanation  of  their  use  had  been  given,  and  said  that,  though  these 
terms  were  used  in  the  Chinese  army»  none  of  these  characters  bore 
any  proper  relative  significance  to  those  used  by  foreign  military 
powers,  as  the  officers  carrying  such  titles  in  the  Chinese  army  had 
none  of  the  responsibilities  or  status  or  consideration  given  even 
to  a  company  officer  in  a  European  army ;  and  hence  the  Japanese 
authorities  did  not  make  use  of  them  as  proper  terms  to  denote  the 
status  of  their  officers.  Turning  over  the  page,  he  pointed  out  the 
characters  accepted  by  the  learned  author  as  representing  the  equivalent 
for  a  brigadier-general,  and  said  that,  though  this  appeared  to  be  rather 
a  wide-reaching  one  for  the  purpose^  it  would  be  the  lowest  one  he 
would  care  to  use  if  he  wished  to  convey  any  proper  impression  to  the 
Chinese  of  the  status  which  an  officer  in  the  Japanese  army  was 
accorded  by  the  authorities  of  his  own  country.  I  think  this  incident 
will  be  appreciated  by  those  British  officials  who,  when  travelling  in 
China,  may  have  found  that  they  had  been  assigned  the  same  status, 
and  were  enjoying  in  the  eyes  of  the  Chinese  authorities  the  con- 
sideration and  respect  accorded  the  leader  of  the  ragged  guard,  who, 
on  seeing  their  baggage  safely  to  the  next  town,  would  gratefully 
accept  a  couple  of  dollars'  tip,  the  dignity  he  enjoyed  being  realJy  little 
more  than  that  of  a  corporal. 

By  June  we  reached  Chung-ching,  which  city  I  was  visiting  for  the 
third  time  within  the  past  five  yeard,  and  on  each  occasion  I  found  it 
had  increased  greatly  in  prosperity.  There  is  an  immense  trade  to  this 
river  port,  which  trade  could  be  increased  to  an  enormous  extent  were 
better  means  of  communication  once  established. 

Chung-king  is  the  commercial  metropolis  of  Se-ohuan,  and  the  first 
objective  of  any  railway  entering  the  province  must  be  this  city.  For 
it  stands  at  a  point  on  which  the  network  of  all  the  rivers  of  Se-chuan 
focus,  and  to  which  all  their  traffic  is  borne.  And  although,  for  com- 
mercial purposes,  steamers  are  never  likely  to  be  able  to  navigate  the 
Se-chuan  waterways,  not  even  the  main  stream  of  the  Yang-tze,  yet 
large  junks  carrying  freight  of  twenty  to  fifty  tons  by  sailing  and  track- 
ing can  navigate  them  for  some  hundreds  of  ujiles,  and  smaller  junks 
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can  reach  to  the  confines  of  the  Se-chuan  basin,  tranship  meat  always 
taking  place  at  Ohung-ching. 

Its  present  great  import  trade  is  in  Indian  cotton  yarn,  which 
constitutes  over  70  per  cent,  of  the  total  foreign  imports,  and  even 
against  the  competition  of  the  Shanghai  and  Japanese  oofcton  mills, 
with  their  advantages  of  proximity  and  abundant  labour,  India  has  so 
far  not  only  held  her  own,  but  within  the  last  two  years  has  doubled 
her  imports,  and  has  achieved  this  under  the  most  harassin^^  rastrio- 
tions  caused  by  the  hazardous  means  of  communication  "which  at 
present  exist. 

These  have  engendered  a  still  more  hampering  system  of  credit, 
the  detrimental  effects  of  which,  on  the  purchasing  powers  of  the 
Se-chuanese  consumer,  Mr.  H.  E.  Sly,  who  was  acting  consul  at  the 
time  of  our  visit,  has  shown  most  clearly  in  a  recently  published  report, 
which  will  well  repay  the  careful  study  of  those  interested  in  British 
trade  in  these  parts.  Mr.  Sly  shows  how  the  peculiar  system  of  dealing 
in  merchandise  now  in  existence  is  due  to  its  delay  in  transit,  and  that 
thereby  a  great  dearth  of  ready  money  in  circulation  amongst  the  people 
of  the  province  is  caused,  hence  the  larger  part  of  the  trade  has  to  be 
done  in  kind,  and  thus  the  actual  value  of  the  products  is  far  greater 
than  the  producer  himself  obtains  by  their  sale. 

A  railway  will  remedy  this,  as  by  the  safety,  and  legularily,  and 
celerity,  and  cheapness  of  transport  it  will  provide,  it  will  facilitate 
direct  interchange,  and  so  cause  an  increased  import  of  foreign  goods, 
which  will  come  up  in  three  days  instead  of  as  many  months.  Direct 
intercourse  with  the  purchaser  of  these  goods,  who  is  the  seller  of  his 
own,  will  largely  divert  the  profits  of  barter  from  the  hands  of  a  few 
wealthy  speculators,  as  at  present,  into  those  of  the  people  themselires, 
and  thereby  increase  their  purchasing  power,  and  from  this  a  great 
increase  of  trade  in  British  manufactures  will  result. 

At  present,  of  the  £2,381,616  sterling  of  foreigpi  imports  which  pass 
through  the  customs  at  Chung-ching,  £2,150,000,  or  over  90  per  oentw, 
are  represented  by  British  textiles,  and  of  these  Indian  cotton  yam 
accounts  for  £1,849,676  sterling. 

These  figures  show  the  extent  to  which  the  Indian  Government 
must  be  interested  in  all  that  pertains  to  the  further  development  of 
suoh  a  market.  It  is  difficult  to  place  any  limitation  on  the  possibilities 
of  expansion  this  trade  alone  offers  under  better  conditions  of  transport. 
But  apart  from  this  cotton  yarn  trade,  which  India  is  peculiarly  sailed 
to  supply,  and  in  which  she  does  not  enter  into  any  harmful  competition 
with  our  home  industries,  there  is  an  enormous  field  for  these  latter  in 
Se-chuan.  For  as  yet  we  have  only  been  able  to  touch  on  the  outskirts 
of  the  trade  which  the  province  is  capable  of  affording.  To  Lancashire 
in  cotton  drills  and  shirtings,  to  Yorkshire  in  woollens,  to  Sheffield  and 
Birmingham  in  machinery  and  metal  work.     As  the  resources  of  the 
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province  and  the  purchasing  powera  of  the  infaabitants  are  deyeloped 
by  a  railway,  an  immenBe  trade  will  Bpiicg  np  in  all  of  theae  artioUa. 
We  have  in  Se-ohnan  an  enormoaa  population,  larger  than  that  of  the 
British  IslandK,  a  population  endowed  with  the  highest  intelligenoe, 
indaetiy,  and  thrift,  and  eager  to  parohaae  everything  which  will  add 
to  their  oomfoit  and  be  of  nae,  inhabiting  a  oonntry  rich  in  natural 
prodacta,  and  only  requiring  to  have  its  latent  reaouroes  developed  to 
become  perhapa  the  rioheet  in  the  world ;  a  population  requiring  all 
the  articles  which  these  great  mannfaoturing  centres  of  onrs  are  striving 
to  find  a  market  for,  and  are  liable  to  be  starved  for  want  of;  and  a 
country  in  which  onr  manufacturea  have  efieoted  such  a  footing  that 


00  per  cent  of  the  existing  Irade  belongs  to  the  British  Empire,  and 
within  the  abort  period  of  ten  years,  ander  the  most  diaadvantageons 
and  hampering  conditione,  thia  trade  has  been  able  to  treble  itaelf,  even 
whilst  the  latent  wealth  of  the  province  and  the  purchasing  power 
of  the  people  faaa  remained  undeveloped,  due  to  want  of  proper  com- 
munications with  the  outer  world. 

In  the  Se-oh!!an  baaio,  vrithin  an  area  not  exceeding  that  of 
Belgium,  and  wilh  a  far  greater  population,  there  is  not  even  a  single 
road  which  will  admit  of  wheeled  carriage  or  of  draught  animals  of  any 
sort  being  used.  In  these  days  of  severe  industrial  competition  it  aeema 
almost  incredtble  that  a  country  with  this  enormous  population  and 
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natural  advantages  should  have  been  allowed  to  remain  without  a  rail- 
way, when  even  the  looal  traffic  from  town  to  town  would  have  been 
sufficient  to  make  one  pay.     What,  then,  are  the  faotors  whioh  oan 
possibly  stand  in  the  way  of  such  a  profitable  undertaking,  and  one  bo 
desirable  to  the  world  at  large  ?    It  cannot  any  longer  be  said  that  the 
Chinese  are  prejudiced  as  a  nation  against  any  sort  of  railway  oonatmc- 
tion  being  undertaken  in  their  country,  for  we  have  just  seen  how  this 
great  Peking-Hankau  line  has  sprung  up  and  runs  through  the  centre 
of  the  great  plain  of  Ohina,  and  is  being  eagerly  resorted  to   by  the 
people.     And  though  we  may  well  lament  the  small  extent  of  British 
controlled  railways  in  China  as  compared  with  those  of  continental 
nations,  yet  it  cannot  be  said  that  British  capital  will  not  come  forward. 
That  it  is  in  no  way  less  enterprising  than  that  of  other  nations  may 
be  seen  if  we  look  around  at  what  has  been  done  by  it  elsewhere  in 
China  where  it  has  been  able  to  secure  an  opening,  as  in  the  northern 
railway  to  Peking  and  Shan-hai-kuan,  where  it  was  the  pioneer  of  rail- 
way enterprise  on  a  large  scale,  and  more  recently  in  the  Shanghai- 
Nanking  line,  whose  value  the  public  are  now  realizing,  and  also  on  the 
Shansi  plateau,  where,  under  great  difficulties,  700  miles  from  an  ocean 
port,  it  has  constructed  and  is  successfully  running  a  line  of  railway 
connecting  the  immense  Shansi  coalfields  with  the  waterways  of  the 
Grand  Canal. 

Neither  active  hostility  on  the  part  of  the  Chinese,  nor  want  of 
British  enterprise,  can  therefore  be  looked  upon  as  the  faotors  of  hin- 
dering British  commercial  development  in  the  upper  Yang-tze  provinces, 
but  there  are  two  obstacles  standing  in  its  way  which  should  be  care- 
fully considered. 

The  first  of  these  is,  that  the  Chinese  provincial  authorities  state 
that  they  are  themselves  desirous  of  undertaking  all  future  railway 
construction,  and  of  effecting  this  solely  with  Chinese  capital  raised  in 
the  provinces  concerned,  and  wholly  under  Chinese  management.  Now, 
no  one  could  in  fairness  possibly  object  to  this  programme  being  carried 
out,  and  as  8e-chuan  has  interest  for  Great  Britain  only  from  the  fact 
of  the  immense  trade  that  it  will  one  day  give  us,  we  as  a  nation  ought 
to  be  delighted  to  see  the  Chinese  themselves  doing  anything  to  open 
up  the  province  in  a  way  which  will  bring  this  about  speedily.  But  in 
the  keen  modern  competition  for  trade  it  is  almost  impossible  for  any 
manufacturing  nation,  least  of  all  for  Great  Britain,  to  look  on  uncon- 
cernedly at  the  indefinite  postponement  of  the  development  of  one  of 
the  richest  and  most  densely  populated  parts  of  the  Earth's  surface, 
a  part  of  China  whose  trade  we  already  possess  so  large  a  proportion 
of,  but  which  represents  only  a  small  fraction  of  what  it  is  capable  of 
affording  us  under  better  communications  and  modem  conditions,  and 
it  would  api>ear  as  if  such  indefinite  postponement  is  likely  to  be  the 
only  result  of  provincial  action  ;  for  though  the  Chinese  say  that  they 
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are  about  to  raise  six  millions  sterling  in  the  Hu-peh  and  Se-chuan 
provinces  for  the  constmotion  of  a  railway  which  will  pass  through 
these  provinces  frem  Hankan  to  Cheng-tu,  there  is  no  donbt  but  that 
neither  this  sum,  nor  even  any  fraction  of  it  worthy  of  consideration, 
will  be  forthcoming  under  existing  conditions. 

According  to  the  ofiScial  announcement  which  has  been  made,  the 
railway  is  to  be  constructed  and  managed  by  the  provincial  officials, 
whilst  the  local  magistrates,  landholders,  and  merchants  are  to  be  in- 
vited to  subscribe  the  money  on  a  four  per  cent,  guarantee,  and  no  foreign 
assistance  is  to  be  accepted.  Now,  in  Se-chuan  the  ordinary  investor 
does  not  care  to  deposit  his  money  even  in  safe  security  unless  he 
obtains  12j^  per  cent,  interest;  and  in  China  a  railway  whose  financial 
control  was  in  the  hands  of  the  provincial  officials  would  hardly  be 
looked  upon  as  a  desirable  investment  by  the  astute  Chinese  investor, 
who  has  had  an  experience  of  official  methods.  The  necessary  amount 
will  therefore  never  be  subscribed,  even  if  six  millions  were  sufficient, 
but,  as  a  matter  of  fact,  the  sum  required  will  be  nearer  ten  millions 
sterling  than  six,  if  the  railway  is  to  be  carried  from  Hankau  via 
Chung-ching  to  Cheng-tu. 

It  is  quite  possible  that  by  offering  certain  official  privileges  to 
investors  a  comparatively  small  sum  may  be  raised,  perhaps  sufficient 
to  keep  up  an  imposing  railway  bureau  in  Cheng- tu,  and  for  some  time 
to  provide  high  salaries  for  a  few  officials,  and  even  to  enable  the 
preliminary  survey  of  a  small  section  of  line  being  undertaken.  But 
such  steps  as  these  will  be  considered  by  the  looal  authorities  to  be 
sufficient,  and  may  be  pursued  for  years  yrithout  any  real  progress 
being  made,  until  the  funds  are  expended  and  no  result  attained ;  and 
in  the  mean  time  the  wealth  of  the  province,  which  should  afford  such 
an  immense  market  for  our  trade,  will  remain  undeveloped.  In  these 
days  of  densely  crowded  industrial  centres,  whose  populations  must 
have  markets  for  their  products,  the  rest  of  the  world  cannot  afford  to 
be  indifferent  to  a  state  of  affairs  resulting  in  such  a  deadlock. 

It  would  be  in  the  best  interests,  not  only  of  the  world  at  large,  but 
also  of  China  herself,  if  the  Chinese  imperial  authorities  were  to  fix  a 
limit  of  time  within  which  the  provincial  authorities  must  show  evidence 
of  being  able  to  undertake  construction,  with  some  hope  of  the  com- 
pletion of  the  railway  within  a  reasonable  time,  or,  if  not  able  to  do  so, 
that  foreign  capital  shoold  be  invited  to  give  the  necessary  aid.  And 
as  British  trade  represents  over  90  per  cent,  of  the  foreign  trade  done 
in  the  upper  Yang-tze  regions,  it  should  appear  reasonable  to  the  Chinese 
Government  that  when,  as  will  inevitably  be  the  case,  foreign  assistance 
is  called  to  aid  in  the  construction  of  a  railway  in  these  regions,  British 
capital  should  have  the  preference  given  to  it.  But  this  brings  us  to 
the  second  of  the  obstacles  which  stand  in  the  way  of  British  com- 
mercial development  in  Se-chuan.     Wo  have  with  our  neighbours  the 
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French  an  agreement,  of  which,  if  a  perverted  use  is  made,  either  nation 
is  likely  to  be  hampered  and  obstructed  in  the  execution  of  any  enter- 
prise which  it  endeavours  to  carry  out  single-handed  in  Western  China. 
By  it  France  and  England  are  reciprocally  forbidden  from   gaining  any 
exclusive  advantage,  privilege,  or  monopoly  in  the  provinces  of  Yunnan 
and   Se-chuan.      This  agreement  is  one  which,  if  interpreted   on  a 
mutual  friendly  basis,  might  lead  to  the  most  advantageous  results 
accruing  to  either  nation.     Unfortunately,  there  has  always  been  the 
possibility  of  international  rivalry  being  so  strong,  that  resort  might  only 
be  made  to  an  agreement  originally  intended  to  be  beneficial,  when  by 
its  instrumentality  what  are  excellent  intentions  on  the  part  of  either 
nation  might  be  frustrated  and  rendered  null  and  void  in  results.     Of 
late,  however,  between  our  neighbours  and  ourselves  the  promise  of  a 
happier  era  has  set  in,  and  we  may  hope  to  see  the  fruits  in  Western 
China,  and  as  a  contract  under  which  either  nation  must  not  enjoy  any 
exclusive  advantage  cannot  be  brushed  aside  to  suit  the  convenience  of 
only  one,  it  becomes  necessary,  if  any  progress  is  to  bo  made,  that  a 
modus  operandi  should  be  established,  and  as  we  are  the  people  ^who  will 
suffer  most  by  any  obstruction  which  will  delay  the  development  of  the 
province  and  the  increase  of  trade  which  we  may  legitimately  expect 
to  derive  therefrom,  the  sooner  we  come  to  a  mutual  understanding, 
whilst  not  endangering  any  of  our  interests,  the  better  it  will  be  for 
these. 

It  would  be  preferable  to  see  any  railway  development  wholly 
British,  but  if  we  have  to  enter  into  joint  co-operation  with  any  nation 
in  these  regions,  a  combination  with  the  French — who  so  far  have  not 
been  a  formidable  rival  in  our  particular  industries — ^would  appear 
to  be  the  one  which  is  likely  to  be  least  prejudicial  to  the  interests 
of  oar  manufacturers.  France,  with  her  genius  for  initiative,  has  always 
excelled  in  the  conception  of  great  designs,  whereby  the  whole  world 
has  profited  ;  and  Great  Britain,  with  her  vast  commeroial  undertakings 
and  constructive  capacity,  has  supplied  the  flow  of  trade  which  these 
designs  have  required  to  bring  them  to  fruition.  As  has  been  seen,  the 
foreign  trade  which  already  exists  in  the  upper  Yang-tze  regions  is 
almost  entirely  British.  It  will  be  wise  for  us  to  consolidate  and 
extend  this  before  more  formidable  trading  competitors  than  our  French 
neighbours  step  in  and  secure  a  footing  in  these  markets  to  the  detri- 
ment of  our  own  industries. 

And  in  entering  on  any  joint  enterprise  whereby  we  may  be  enabled 
to  extend  our  trade,  the  fact  must  never  be  lost  sight  of  that  we  are 
the  nation  by  whose  industrial  enterprise  this  existing  trade  in  the 
upper  Yang-tze  regions  has  been  built  up,  and  that  the  immense 
preponderancd  of  British  trade  should  still  give  us  a  controlling  voice 
in  any  joint  foreign  enterprise  in  these  regions,  the  epithet  "foreign" 
being  meant  to  express  that  of  any  nation  other  than  of  China  herself. 
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Were  it  not  for  the  trade  whioti  Britinh  iaduatry  has  already  eetab- 
liehed,  aoy  such  project  as  that  which  we  are  oonaidering  would  not 
have  become  practicable,  and  our  neigtibonra  should  be  the  first  to 
reooguixe  the  justice  of  these  gronndfi  of  our  claim  to  a  predominant 
position  in  an;  joint  enterprise. 

AUnsion  has  already  been  made  to  the  extent  to  which  onr  Indian 
empire  is  interested  in  the  sea-borne  trade  of  these  upper  Yang-tse 
T«gions,  and  how  India  must  therefore  be  partionlarly  concerned  in 


anything  that  may  lead  to  the  security  of  this  trade  and  its  expansion. 
Let  ns  now  consider  in  what  other  direotions  India  will  be  affected  by 
the  opening  np  of  Se-ohuan  by  a  railway  entering  the  province  from 
the  lower  Yang-tze  regions. 

At  present  Indian  merohandise  from  Bombay  and  Calcutta  is  shipped 
to  Shaofrhai,  and  thence  has  to  be  conveyed  by  steamer  1000  miles  up 
the  Yang-tze,  twioe  breaking  cargo,  finally  to  be  taken  up  by  junk  for 
a  perilous  voyage  of  500  miles  or  more. 
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It  is  very  obvioiiB  how  greatly  India  miiBt  be  interested,  not  only 
in  securiDg  a  rapid  and  safe  jonmey  for  her  merchandise,  Imt  also  in 
enconraging  and  forwarding  any  sound  scheme  which  may  lesd  to  a 
farther  development  of  these  markets,  the  outskirts  of  which  she  has 
so  far  tonched  on,  as  shown  by  the  immense  leap  this  one  trade  in 
cotton  yam  has  taken  in  the  last  two  years,  daring  ^which  period 
Indian  imports  into  Se-chnan  have  exactly  doubled. 

The  purchasing  powers  of  the  fifty  millions  in  Se-chnan  can  he 
increased  to  an  enormous  extent  as  their  opportunities  for  developing 
the  latent  resources  of  their  province  and  a  safer  and  sore  means  of 
transport  are  afibrded,  and  not  only  of  these  fifty,  but  also  of  the  odd 
millions  who  can  be  reached  on  the  borders  of  Eannauh,  Tibet,  Kwei- 
chau,  and  Yun-nan. 

One  half  of  the  trade  which  at  present  goes  up  the  Tang-tae  beyond 
Chung-king  is  intended  for  Yun-nan,  and,  though  I  have  been  dealing 
chiefly  with  the  question  of  a  railway  into  Se-chuan  from  the  lower 
Yang-tze,  Yun-nan  and  its  development  is  so  connected  with  this  problem 
that  we  may  for  a  moment  consider  a  question  in  which  India  must 
eventually  be  still  more  interested — that  of  her  direct  land  oommnnica- 
tions  with  Western  China  and  the  upper  Yang-tze,  and  how  these  will 
be  ultimately  affected  by  this  railway  into  Se-chuan  from  the  lower 
Yang-tze  provinces.     The  railway  entering  Se-chuan  from  the  lower 
Yang-tze,  as  it  opens  out  the  province  and  throws  out  branches,  will 
undoubtedly  lead  in  time  to  an  extension  to  meet  it  being  made  from 
Yun-nan  Fu,  to  which  place  the  French  railway  is  now  being  carried 
from  the  gulf  of  Toughing.     This  is  purely  a  French  line,  and  will 
give  the  French  enormous  interests  in  eastern  Yun-nan.   State  support, 
as  well  as  the  natural  features  of  the  country,  have  enabled  the  French 
to  carry  out  the  construction  of  this  railway.     The  general  trend  of 
the  ranges  between  Yun-nan  Fu  and  Toughing  lend  themselves  to 
such  a  line.     It   is  natural  that  the  trade  from  Eastern  Yun-nan 
should  follow  not  only  the  easiest  route,  but  what  is  also  the  nearest 
line  for  communication  with  the  ocean,  and  this  the  Tong-king  line 
undoubtedly  affords.     But  it  must  always  be  kept  in  mind  that  this 
advantage  only  applies  to  Eastern  Yun-nan  and  its  capital,  Yun-nan  Fu, 
and  it  is  only  to  the  latter  that  the  French  can  establish  by  natural 
advantages  any  exclusive  right  of  way. 

British  trade  has  so  far  more  than  held  its  own  in  the  far  richer 
western  portion  of  the  province,  and  has  so  far  secured  the  whole  of 
the  trade  of  the  important  centre  of  Ta-li  Fu  and  of  the  populous  plains 
near  it.  Yun-nan  Fu,  as  the  capital  of  tbe  province  and  as  the  centre 
to  which  French  activity  is  directed,  has  received  an  undue  share  of 
attention  in  itself,  and  is  liable  to  be  considered  as  the  main  objective 
for  any  line  from  Burma.  As  pointed  out  to  us  by  Major  H.  R.  Davies, 
to  whose  careful  survey  and  explorations  we  are  indebted  for  a  thorough 
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knowledge  of  Ynn>iiaB,  the  capital  lies  in  the  poorer  balf  of  the  pro- 
vinoe,  whereas  the  richest  distriata  in  the  provinoe  are  those  in  the 
neighbourhood  of  Ta-li  Fa,  whose  natnral  source  of  supply  under  present 
conditions  is  Bhamo.  From  the  commercial  oentie  of  these  Ta-Ii  Fa 
districts  to  Bhamo,  with  its  oonneotions  by  large  river  steamers  to 
the  ooean,  is  a  distance  of  280  miles ;  whereas  from  Ta-li  Fn  to  Man- 
hao,  the  head  of  navigation  for  large  janks  on  the  Bed  river  trading 
with  Tong-king,  is  396  miles ;  so  that  with  this  advant^^  of  proximity 


to  Bhamo,  it  is  only  natural  that  the  Western  Ynn-nan  trade  shonid  be 
British. 

The  railway  entering  Se-ohuan  from  the  lower  Tang-tze,  as  it  opens 
up  the  province  and  throws  out  branches,  will  undonbtedly  lead  in  time 
to  an  extension  to  meet  it  being  made  from  Ynn-nan  Fu,  to  which  place 
the  French  railway  is  now  being  carried  from  the  Gulf  of  Tong-king. 
This  is  purely  a  French  line,  and  will  give  the  French  enormons 
interests  in  Eastern  Yun-uan.    State  support,  as  well  as  the  natural 
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features  of  the  oonntrj,  have  enabled  the  French  to  oarry  out  the  oon- 
struction  of  this  railway,  the  general  trend  of  the  ranges  and  valleya 
between  Yun-nan  Fu  and   Tong-king  lending   themselves  to  such  a 

line. 

But  when  the  French  have  completed  their  railway  to  f  nn-nan  Fn 
this  favourable  state  of  affairs  will  cease  to  exist,  as  there  Tvill  then  be 
a  distance  of  only  220  miles  between  Ta-li  Fu  and  the  French  railway, 
as  against  the  280  miles  toBhamo.  Thus  the  trade  of  Western  Ynn-nan 
will  be  transferred  to  the  French  and  the  Gulf  of  Tong-king,  and 
though  it  may  be  of  only  small  dimensions  at  present,  it  is  one 
capable  of  great  expansion  in  the  future,  and  one  we  cannot  therefore 
afford  to  lose.  Therefore,  unless  we  are  to  sit  down  qnietly  and 
lose  the  prospects  of  this  great  future  trade,  we  must  do  something  at 
once. 

The  difficulties  of  a  railway  route  from  Burma  thro<kgh  Yun-nan 
are  well  known,  but  though  such  a  line  may  not  enter  into  the  range  of 
practical  politics  in  the  immediate  present,  and  does  not  call  for  prompt 
action  being  taken  in  the  way  this  line  between  the  lower  Yang-tze 
provinces  and  Se-chuan  does,  yet  we  cannot  lose  sight  of  the  fact  that  in 
this  great  empire  of  ours,  so  dependent  on  its  trade,  we  must  often  enter 
on  what  may  be,  in  the  present,  unproductive  expenditure  to  provide 
for  future  contingencies.    Therefore,  after  India  has  developed    her 
internal  railways,  she  may  well  find  it  to  her  interest  to  extend  her 
trade  relations  and  facilitate  them  by  railway  constmction  from  her  land 
frontiers  conterminous  with  those  of  China.      She  may  not  be  able  to 
enter  on  any  scheme  embracing  a  railway  line  through  Yun-nan  into 
Se-chuan  in   its   entirety  for  a   long  period  jet^  bat  she  can   take 
steps  befoje  it  is  too  late  to  secure  a  trade  outlet  for  the  future,  so 
as  to  ensure  the  full  enjoyment  of  all   advantages  in  the  trade   of 
Yun-nan,  which  province,  in  the  course  of  time,  as  it  regains  its  popnla- 
tioD,   which  has   only  temporarily  been  lost,  and  as  its  undoubted 
mineral  wealth  is  developed,  will  become  one  of  the  most  prosperous  in 
China. 

A  magnificent  scheme  only  proves  such  when  it  can  be  carried  ont 
with  Bome  great  advantage  gained  beyond  that  of  accomplishing  a 
splendid  engineering  feat  or  a  hollow  political  triumph  with  nothing 
but  empty  vainglory  resulting.  A  Burmah-Yang-tze  line  is,  therefore, 
undoubtedly  a  project  to  be  carefully  weighed  over  before  any  step 
is  taken,  and  if  found  wanting,  to  be  rejected.  But  it  must  be  kept 
in  mind  that,  though  the  trade  offered  by  Yun-nan  may  at  the  present 
time  be  but  small,  it  is  necessary  to  look  beyond  this,  and  any  one 
who  does  so,  and  also  studies  its  past  history  as  well  as  what  its 
future  must  bring  forth,  will  see  that  Yun-nan  has  enjoyed  in  the 
past  much  richer  and  more  prosperous  conditions.  With  the  over- 
flow   of  excess    population  from    Se-chuan,  these  conditions  will  not 
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only  be  attained  again,  but  with  the  spread  of  modern  industrial 
methods  and  the  development  of  modern  communioations,  must  be  far 
surpassed. 

Unless  this  planet  were  to  stand  still  these  naturally  rich  provinoes 
must  advance  with  the  rest  of  the  world.  But  Se-chuan  must  first  be 
opened  up  from  the  east,  and  the  increased  prosperity  which  rapid  and 
safe  means  of  communication  bring  to  this  province  will  cause  new  out- 
lets to  be  sought,  and  these  will  be  in  the  direction  of  Yun-nan,  which 
by  then  will  have  been  opened  up  by  the  French  railway  as  far  as 
Yun-nan  Fu,  the  capital.  The  importance  of  this  line  from  the  lower 
Yang-tze  rests  not  only  on  its  being  a  sound  undertaking  financially,  but 
also  on  the  fact  that  it  will  become  the  centre  from  which  will  radiate 
the  great  system  of  railways  stretching  from  the  Indian  ocean  to  the 
North  China  seas,  and  which  will  enable  us  to  secure  for  British  manu- 
facturers the  market  of  the  millions  of  people  which,  under  the  pre- 
sent limited  means  of  communication,  we  have  barely  been  able  to 
touch  upon. 

The  information  obtained  in  our  journeys  may,  I  hope,  form  a 
stepping-stone  towards  this  result.  I  have  not  been  able  to  enter  so 
fully  into  our  routes  as  those  interested  to-night  might  have  wished ; 
but  I  hope  later  on,  when  it  is  expedient  to  do  so,  that  a  map  may  be 
produced  for  the  Journal  of  the  Society  in  which  the  knowledge  of  the 
basin  of  Se-chuan  and  its  approaches  gained  by  the  labours  of  the 
parties  to  which  I  have  had  the  honour  in  the  past  four  years  to  conduct 
to  these  parts  will  be  available ;  and  as  over  8000  miles  of  routes  were 
traversed  by  trained  surveyors  and  mapped  on  a  scale  of  2  miles  to 
the  inch  and  observations  systematically  taken,  it  will,  I  hope,  prove  a 
useful  addition  to  our  geographical  knowledge ;  and  it  will  be  found, 
I  hope,  that  a  key  to  the  problem  of  opening  out  these  upper  Yang-tze 
regions,  so  important  to  our  commerce,  will  have  been  furnished. 


Before  the  reading  of  the  paper,  the  Pbesident  said  :  The  meeting  will  remember 
a  very  interesting  paper  Colonel  Manifold  read  to  us  about  eighteen  months  ago. 
Since  that  time  he  has  again  made  a  very  important  journey  to  the  regions  of  the 
headwaters  of  the  Yang-tze,  of  which  he  will  give  us  an  account  to-night.  I  will 
now  ask  Colonel  Manifold  to  read  his  paper. 

After  the  reading  of  the  paper — 

Sir  Geobqs  Soott  :  I  have  not  had  the  advantage  of  being  over  that  part  of  the 
country  aboat  which  Colonel  Manifold  has  lectured  so  very  ably  and  graphically  to- 
night, but  I  have  been  on  sections  of  the  Yang-tze  to  which  he  has  referred.  Last 
August  I  went  up  from  Shanghai  to  Hankau,  and  from  Hankau  I  went  over  the 
railway  line  to  Peking.  At  that  time,  I  am  sorry  to  say,  the  railway  was  not 
finished,  but  from  Hankau  I  took  a  ticket  to  Yencheng,  a  place  20  or  30  miles  north 
of  the  point  Colonel  Manifold  pointed  out  to  you  on  the  map  from  which  he  started 
for  the  Han  river.  From  Yencheng  I  had  to  go  on  by  construction  trains,  and  a 
number  of  bridges  had  been  washed  away  by  heavy  rains,  so  that  I  was  deposited 
in  the  middle  of  some  maize- fields  some  distance  from  a  village.    At  the  village 
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there  were  no  carte,  so  I  had  to  adopt  the  mode  of  transit  for  my  baggage  which 
Colooel  Manifold  showed  yon — I  had  to  take  wheelbarrows  fin*  a  diataace  of  30 
miles  to  the  Yellow  river,  and  from  the  Yellow  river  I  had  to  put  up  with  jolting 
in  carte,  which  was  very  mach  worse  than  the  sedan-chairs  of  which  he  spoke. 
They  are  very  tiring,  and  at  the  end  you  generally  feel  as  though  yoa  had  been 
run  over  in  a  footbEill  scrimmage.    It  took  me  two  months  to  recoTer  from  the 
bruises.    At  Hsin  Hsian^r,  a  fair-sized  town,  almost  due  west  of  Wei-Hoi-Fu,  a 
British  line  crosses  the  Pe-han  railway,  and  trains  were  running  backwards  and 
forwards.    They  do  not  go  far,  but  eventually  I  dare  say  it  will  connect  the  German 
railway  with  Huai-ching.   At  that  moment  it  ended  at  some  coal-mines  which  Mr. 
Jamieson  is  digging.    Unfortunately,  a  great  deal  of  water  was  coming  into  the 
mine,  and  so  far  as  I  know  they  have  not  got  any  coal  out  yet.    From  Cheog-te 
to  Sbun-te  Fu,  I  had  to  travel  by  ballast  train.     What  struck  me  most  was  the 
enthusiasm  with  which  the  Chinese  used  the  trains.    The  guards  and  railway  con- 
struction people  were  not  people  of  the  most  exalted  morality,  and  although  the 
coolies  were  supposed  to  ride  on  the  ballast-trucks  for  nothing,  these  people  all  took 
fees  from  them,  and  the  way  the  Chinese  dodged  round  to  try  and  get  on  the  trucks 
convinced  me  that  a  railway  anywhere  in  China  is  certain  to  pay.      About  the 
middle  part  of  China,  the  country  round  about  the  Han  river,  I  know  nothing,  but 
Colonel  Manifold  has  told  you  as  mach  as  any  one  is  likely  to  know.     From  the 
Bhamo  side  I  do  know  something  about  the  approaches  to  the  Yang-tse  river,  and 
I  am  sorry  to  say  Colonel  Manifold  is  not  so  enthusiastic  about  the  railway  from 
that  side  as  I  should  like  to  have  seen  him.    The  whole  question  of  a  railway  from 
that  side  has  been  prejudiced  by  Colbome  Baber,  who  said  that  a  railway  thero 
would  have  to  be  a  series  of  bridges  and  tunnels.    Well,  if  you  start  from  Bhamo, 
which  was  the  point  Colonel  Manifold  did  start  from,  you  would  have  to  build  these 
bridges  and  tunnels.   But  some  years  ago  some  one  asked,  was  there  not  a  way  round, 
and  in  this  case  there  is  a  way  round.    Nature  has  provided  us  with  a  geological 
fault.    Colonel  Manifold  told  us  that  the  rivers  and  the  ridges  ran  due  north  and 
south,  and  so  they  do  in  most  places,  but  in  one  place,  directly  in  a  line  with 
Mandalay,  there  is  a  curious  fault — the  line  of  rocks  run  due  east  and  west,  and  up 
this  from  Mandalay  a  railway  has  been  built.    This  line,  however,  reminds  me 
rather  of  the  road  of  which  we  saw  beautiful  pictures,  built,  I  think,  by  the  Se- 
chuan  men.    But  it  seems  to  me  we  are  like  the  Hupeh  men  in  so  far  as  we  are 
faint-hearted,  and  have  not  finished  the  line.    The  railway  so  hi  stops  at  Lashio, 
and  if  it  goes  no  further  it  will  never  pay,  but  if  we  carry  it  along  this  geological 
fault  to  China  or  into  China  it  will  be  a  success.    The  fault  leads  us  not  only  to 
the  Salwin  river,  but  it  gives  us  a  route  up  the  Nam  Ting  to  the  Mekong  river 
watershed.    Colonel  Manifold  referred  to  Major  Davies*  journey  up  there.    He  was 
in  a  hurry  to  get  to  Tali-Fu,  and  therefore  he  took  the  most  direct  line.    Captedn 
Watte-Jones,  who  was  killed   by  the  Boxers,  went   up  more  or  less  prospecting 
for  a  railway,  but  he  also  wanted  to  go  as  fast  as  he  could,  and  so  he  went  the 
same  way,  and  this  line  of  crossing  the  Mekong  is  certainly  very  difficult.     The 
proper  route  would  be  to  cross  southwards  from  the  Nam  Tinl  to  the  Nam  Hsunl, 
down  which  the  Mekong  could  be  easily  approached.    The  country  in  between  is 
a  series  of  anastomosing  streams.     The  rivers  appear  and  disappear  in  a  most  ex- 
traordinary way,  so  that  you  do  not  know  which  way  they  are  going.     But  in 
any  case  a  good  railway  expert  is  wanted  to  examine  this  route,  and  if  once  the 
railway  could  be  got  across  the  Mekong  to  Ching-Tuug,  then  there  is  no  difficulty 
whatever  in  going  north  towards  Tali-Fu,  or,  betttr  still,  to  a  point  halfway  between 
Tali  and  Yunnan-Fu,  whence  there  is  an  eany  approach  to  the  Yaog-tze.     I  am 
inclined  to  think  this  railway  would  pay  very  well.    But  the  Boyal  (Geographical 
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Society,  as  a  rule,  does  not  care  very  much  to  talk  about  trade  or  about  politics, 
BO  I  will  only  say  that  so  Deir  as  Colonel  Manifold  referred  to  this  question  I  will 
Kay  ditto  to  him,  and  I  will  put  it  on  the  ground  which  is  much  more  in  the 
way  of  the  Boyal  Geographical  Society — of  the  ethnological  question.  The  country 
north  of  Tali-fu  is  the  place  where  we  shall  find,  if  we  ever  do  find,  the  solution  of 
a  great  many  of  the  puzzling  questions  of  the  different  races  who  inhabit  the 
frontier  hills.  We  want  to  find  out  a  great  deal  more  about  the  Akha,  and  we 
want  to  know  about  the  Lahu.  At  present  the  learned  authors  of  the  linguistic 
survey  of  India,  whenever  they  find  one  of  these  tribes  of  which  they  do  not 
know  much  and  of  which  the  vocabularies  are  not  very  extensive,  immediately 
put  it  into  the  Tibeto-Burman  class,  which  is  very  much  what  we  n8ed  to  do 
as  boys ;  if  we  met  a  place  that  looked  like  a  town  we  put  it  in  Asia  Minor,  and 
if  it  looked  like  an  island  we  put  it  in  the  ^gean  sea.  I  will  not  further  trespass 
on  your  time,  but  I  know  I  shall  be  expressing  your  feelings  in  thanking  Colonel 
Manifold  for  his  very  excellent  paper. 

Mr.  Bybon  Brennan  :  I  think  that  anybody  who  has  paid  attention  to  the 
paper  which  has  been  read  by  Colonel  Manifold  must  feel  persuaded,  if  be  was  not 
already  convinced,  that  there  are  great  advantages  for  all  concerned,  for  the  province 
of  Sc-chuan  itself,  for  all  foreign  countries  which  have  commercial  relations  with 
China,  and  for  those  with  whose  money  and  by  whose  energy  the  great  work  will  be 
completed,  there  is  a  great  advantage  for  all  if  a  railway  can  be  constructed  which 
will  link  up  the  province  of  Se-chuan  with  China,  and  thereby  with  the  rest  of  the 
world.  The  wealth  of  the  province  and  its  latent  resources  have  been  referred  to  by 
every  one  who  has  been  there,  and  the  easy  circumstances  of  the  well-to-do  popula- 
tion have  been  remarked  by  every  observant  traveller.  I  suppose  of  that  population, 
which  is  loosely  put  down  at  from  forty  to  sixty  millions,  their  only  grievance  is 
that  they  are  unable  to  share  the  bounteous  gifts  of  Providence  with  le^s  fortunate 
people  outside.  Se-chuan  may  be  reached  from  two  directions,  from  the  east  and 
from  the^  south-west  by  way  of  Burma  and  Tong-king.  I  think,  if  only  com- 
mercial and  financial  prospects  are  taken  into  consideration,  there  is  no  question 
that  the  first  railway  must  be  built  by  the  east,  that  is  reaching  Se-chuan  by  the 
front  door ;  and  what  use  we  make  of  the  back  door  must  be  left  for  future  con- 
sideration when  events  have  developed.  Naturally,  the  lecturer  did  not  tell  us  very 
much  about  the  routes  he  had  followed ;  but  I  think  we  may  all  take  it  for  granted 
that  there  are  no  insuperable  difficulties  in  constructing  a  line,  and  that  if  we  had 
had  the  hold  on  China  that  we  have  in  India,  a  line  would  have  been  constructed  long 
ago.  Bat  it  may  very  well  be  that  there  are  no  serious  physical  obstacles,  and  that 
the  railways  are  sure  to  come,  but  that  is  not  all.  We  have  to  remember  that 
China  is  an  independent  country,  that  we  cannot  force  railways  upon  her — at 
least,  England  is  not  the  nation  to  do  so— so  that  any  railways  in  which  we  have 
a  hand  must  be  constructed  with  the  consent  of  the  Chinese  Government. 
Colonel  Manifold  has  told  us  that  there  is  one  serious  obstacle  that  the  provincial 
authorities  have  stated  their  opinion  that  they  would  like  to  provide  the  money 
and  retain  the  control  of  the  railways  in  their  own  hands.  I  quite  agree  with 
him ;  there  is  not  the  slightest  chance  of  a  tithe  of  the  money  being  found 
on  those  conditions.  No  Chinaman  will  put  money  into  a  concern  controlled 
by  Chinese.  But  if  the  province  is  unable  to  do  the  work,  the  central  government 
will  then  say  they  must  have  recourse  to  foreign  capital.  But  that  is  not  a  matter 
to  discuss  here.  I  do  not  think  we  may  expect  much  difficulty  from  the  second 
obstacle  which  Colonel  Manifold  mentions — I  mean  the  agreement  between  England 
and  France  whereby  both  countries  are  not  to  seek  exclusive  advantages  or  mono- 
polies in  the  province  of  Se-chuan  or  Tun-nan.     That  must  have  meant  that 
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neither  GaremmeDt  would  teek  to  do  lo,  bat  not,  certainlj,  tlisk  pmrnte  indmdmls 
are  debarred  from  entering  into  enterprises  without  going  balvei  with  ihm  other 
side.  I  think  it  woald  be  a  rery  good  thing  if  the  Chinese  GoTemmenfc  would 
institute  a  railwaj  department  worthy  of  confidence,  and  one  that  would  give  aatia- 
factory  guarantees  that  the  money  prorided  by  forngners  would  be  properly  mad 
honestly  spent.  I  know  of  no  place  in  China  where  such  a  departmeiifc  would 
hare  a  better  chance  of  making  a  beginning  and  with  a  greater  chance  of  anceass 
than  in  that  region  which  has  formed  the  subject  of  Cokxiel  Manifcdd'a  Tory 
interesting  paper. 

The  Pbesideht  :  The  meeting  has  to  thank  Colonel  Manifold  lor  a  most 
interesting  and  entertaining  paper,  in  which,  admirably  illustrated  as  it  was,  he  has 
giren  us  an  idea  of  that  remarkable  region  which  he  has  explored,  many  parts  of 
which,  I  believe,  have  never  before  been  visited  by  any  European.  He  haa  filled  our 
minds  with  political  ideas  and  ideas  respecting  the  construction  of  imilroadB,  but 
yet  with  very  remarkable  skill  he  has  never  himself  gone  beyond  the  bounds  of  the 
geographical  aspects  of  these  questions.  I  am  sure  you  will  all  join  with  me  in 
passing  a  very  hearty  vote  of  thanks  to  Colonel  Manifold  for  his  very  Taluable 
paper. 
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By  Sir  CLEMENTS  B.  MARKHAM,  E.C.B.,  President  B.a  S. 

Mr.  Enock,  an  obBeryant  traveller  and  enterpriBing  mining  engineer, 
has  favoured  us  with  five  interesting  papers  narrating  his  adventurous 
journeys  in  the  snowy  oordillera  to  the  east  of  the  long  lateral  valley  of 
Huaylas,  in  Peru,  his  experienoes  in  the  lofty  highlands  and  on  the  ice- 
caps, and  his  attempted  ascent  of  a  virgin  Andean  peak. 

The  first  paper  describes  his  exploration  of  a  pass  over  the  eastern 
Cordillera ;  the  second  narrates  a  journey  in  the  region  where  the  rivers 
Maranon  and  Huaylas  take  their  rise  ;  the  third  is  on  the  ruins  of 
Huanuco ;  the  fourth  is  on  an  upper  section  of  the  valley  of  the  Mara- 
non ;  and  the  fifth  relates  Mr.  Enock's  attempt  to  ascend  the  peak  of 
Huascaran. 

I  have  found  it  necessary  to  condense  them  into  one  paper. 

I.  Pass  across  the  Snowy  Cordillera, 

On  October  3, 1903,  an  English  engineer  named  C.  Keginald  Enock 
left  the  Peruvian  city  of  Huaraz  with  the  object  of  exploring  a 
pass  in  the  Cordillera  Blanca,  or  snowy  oordillera  of  the  Andes,  which 
bounds  the  valley  of  Huaylas,  in  which  Huaraz  is  situated,  to  the 

east. 

•  Read  at  the  Royal  Geographical  Society,  January  9,  1905.  Map,  p.  700.  In  a 
subsequent  number  will  be  publiahed  a  paper  by  Mr.  Enock  on  **  The  Bnins  (^  Huanuoo 
Viejo." 
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A  glanoe  at  the  map  of  Peru  will  render  olear  the  formation  of  this 
valley,  which  is  known  as  the  Callejoa  de  Hnaylas.  It  is  a  lateral 
valley  of  the  Andes,  bounded  by  lofty  mountains  on  either  side,  with 
a  river  finally  breaking  through  the  western  or  maritime  cordillera 
after  a  course  from  south  to  north,  and  reaching  the  Pacific  as  the  Santa. 
This  lateral  valley,  80  miles  long,  is  a  very  remarkable  feature  of  the 
Andes.     The  city  of  Huaraz  is  9903  feet  above  the  sea. 

On  the  eastern  cordillera,  to  the  north  of  Haaraz,  the  magnificent 
peak  of  Huascaran,  22,048  feet  above  the  sea,  reflects  the  morning  or 
evening  sun  in  glorlons  tints,  and  rises  upwards  towards  the  ever-blue 
heavens  in  impenetrable  majesty — beautiful,  solitary,  eternal. 

Impenetrable,  because  no  human  foot  has  ever  pressed  its  summit. 
The  famous  savant  and  traveller  Kaimondi  attempted  its  asoent,  but 
without  accomplishing  it. 

The  object  of  Mr.  E  nock's  exploration  was  to  determine  the  prac- 
ticability of  constructing  a  mule  road  to  connect  Humaraz  with  other 
towns  on  the  eastern  side  of  the  snowy  cordillera,  especially  Huari  and 
Huantar.  This  route  would  lead  to  a  large  part  of  the  interior  known 
as  the  Montaila. 

Accompanied  by  four  young  Peruvians  of  Huaraz,  a  guide,  and  eight 
Indians,  who  carried  the  baggage  and  instruments,  Mr.  Enook  ascended 
a  ravine  called  Quillcay-huanca,  and  formed  his  camp  at  the  foot  of 
a  glacier  which  is  the  source  of  the  Quillcay  river.  The  height  was 
13,288  feet,  the  western  edge  of  the  perpetual  snow-line. 

Sleep  was  continually  disturbed  by  the  thundering  of  the  avalanches. 
Next  morning  the  party  ascended  the  rocky  wall  on  the  right-hand  side 
of  the  ravine,  and  entered  upon  the  snow-cap. 

Here  all  secured  themselves  to  the  rope  which  had  been  brought  for 
the  purpose,  as  numerous  crevasses  were  encountered,  in  many  cases 
invisible  owing  to  the  coverings  of  snow  which  concealed  them.  The 
ascent  was  gradual,  and  soon  the  snow  began  to  fall  thickly,  which 
entirely  obscured  the  view.  In  the  face  of  this  the  party  was  brought 
to  a  standstill,  for  in  the  darkness  a  false  step  might  have  precipitated 
one  and  all  into  a  crevasse. 

When  the  sky  cleared  the  party  resumed  their  difficult  march,  and 
eventually  reached  the  summit.  Here  a  view  was  obtained  of  the 
eastern  side  of  the  cordillera.  In  front  long  slopes  and  sheer  descents 
extended  downwards,  the  former  crossed  by  yawning  crevasses  of 
unknown  depth,  among  which  there  appeared  to  be  no  passage. 
Beneath  their  feet  the  snow,  heavily  fallen  during  the  night  on  that 
«ide  of  the  mountains,  lay  to  such  a  depth  that  at  every  step  they  were 
buried  to  the  waist.  Above  their  heads  the  sud,  which  for  a  few  brief 
minutes  had  appeared,  again  became  obscured  by  falling  snow.  <*  Let 
us  go  back,"  was  the  cry  of  Mr.  Eoook's  companions.  But  to  this  he 
opposed  a  firm  negative,  determined  to  complete  what  had  been  begun, 
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and  believing  that,  with,  calmness  and  cantion«  an  advance  was  feaaible. 
Seeing  that  every  minnte  added  to  the  obsoority  owing  to  the  thioUj 
falling  snow,  he  took  the  gnide*B  plaoe,  and,  animating  the  others,  thej 
slowly  commenced  the  descent,  sinking  waist-deep  at  every  step.  Pro- 
gress was  slow,  laborious,  and  exceedingly  fatiguing. 

In  spite  of  all  their  cantion  there  were  some  narrow  escapes.  For 
instance,  in  descending  a  slope  Mr.  Enock  felt  that  the  ground  beneath 
his  feet  was  giving  way.  It  was  a  crevasse,  the  bridge  over  which  had 
broken  through.  He  obtained  a  momentary  glance  of  the  ice- walls  below, 
which  extended  downwards  until  lost  in  obscurity,  but,  with  the  quick- 
ness of  thought,  he  threw  himself  backwards  at  fall  length  on  the 
snow,  and  slowly  retreated,  making  signs  to  his  followers  to  do  likewise. 
The  remnants  of  the  snow-bridge  slowly  slid  into  the  abyss,  and  they 
sought  another  way. 

Wet,  cold,  and  hungry,  their  privations  were  increased  by  the 
carelessness  of  the  Indian  who  carried  the  basket  of  provisions  and 
cooking  utensils.  While  descending  a  slope,  Mr.  Enock  was  horrified 
at  the  sight  of  these  articles  rolling  past  him.  He  made  a  wild  grab 
at  the  tea-kettle,  but  missed  it,  and,  together  with  the  provisions,  it 
disappeared  into  a  crevasse.  Fortunately  none  of  the  party  suffered 
from  the  dreaded  sorochij  or  mountain  sickness. 

After  reaching  the  eastern  limit  of  the  perpetual  snow-line,  and 
regainiog  the  solid  rock,  the  descent  was  easier.  They  came  to  the 
valley  down  which  the  river  Pamparaja  flows,  and  passed  the  night 
in  one  of  the  caves  which  exist  there.  An  infusion  of  coca  leaves  was 
agreeable  and  sustaining,  while  a  native  remedy  (a  starchy  tuberous 
root)  cured  the  effects  of  snow-blindness. 

The  principal  point  of  geographical  interest  of  the  region,  apart 
from  the  route  as  a  means  of  communication,  is  that  the  summit  they 
crossed  is  the  water-parting  of  the  continent  east  and  west.  The 
waters  of  the  river  Quillcay,  where  the  ascent  was  made,  flow  to  the 
Pacific  ocean ;  those  of  the  Pamparaju,  where  the  descent  was  aooom- 
plished,  flow  to  the  Atlantic.  The  gi-eatest  altitude  gained  was  16,076 
feet.  The  width  of  the  perpetual  snow-cap  was  about  4  miles.  The 
rock  formation  of  the  lower  slopes  is  a  hard  porphyry,  capped  higher 
up,  and  probably  beneath  the  snow,  with  a  slate,  fast  disintegrating 
under  the  action  of  the  elements. 

Not  far  from  the  town  of  Huari  the  andent  Inca  road  from  Cuzco 
to  Quito  pcuBses,  and  in  the  town  of  Chavin,  near  at  hand,  is  the 
famous  old  Inca  fortress.  Numerous  well-carved  stones,  often  built 
into  the  walls  on  modern  houses,  attest  the  skill  of  those  ancient 
workmen. 

The  coca  leaf,  as  is  well  known,  produces  the  alkaloid  known  as 
cocaine,  of  which  a  considerable  quantity  is  manufactured  in  this  valley 
of  the  Maranon  and  exported  to  Earope.    The  co^a  leaf  itself  is  the 
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Indian's  best  friend.  Provided  with  a  ponch  fall,  and  a  small  gourd 
of  carbonate  of  lime,  the  Indian  can  abstain  from  food  for  days  together 
during  a  long  journey  without  any  loss  of  energy.  Mr.  Enock  found 
this  leaf  beneficial  in  the  form  of  an  infusion,  and  he  belieyes  that  its 
use  might  be  advantageously  adopted  in  Europe. 

He  describes  the  country  east  of  the  snowy  eordillera  as  both 
magnificent  and  interesting.  Copper,  silver,  gold,  lead,  and  quick- 
silver are  found  in  lodes  or  deposits,  and  anthracite  coal  is  abundant. 

II.  Sources  of  the  Maranon  and  Huaylas, 

Mr.  Knock's  next  journey  was  to  the  headwaters  of  the  river 
Marauon.  There  are  two  streams  coming  from  south  and  south-west, 
which  unite  near  the  town  of  Pachas.  That  from  the  south  is  the 
Maraiion  proper,  flowing  from  its  source  in  Lake  Lauricooha.  That 
from  the  south-west  is  the  Yizcarra,  and  has  its  origin  in  the  eordillera 
of  the  Andes  near  Huarapasca. 

Mr.  Enock  travelled  down  the  valley  of  the  Yizcarra  to  Huallanca, 
a  small  place  which  is  of  growing  importance  owing  to  mining  enter^ 
prise  and  development.  In  the  neighbourhood  there  are  very  extensive 
deposits  of  anthracite  coal,  which,  in  some  future  time,  must  cause  this 
region  to  become  important.  The  coal-seams,  in  many  cases,  stand 
vertically  within  their  enclosing  strata,  which  have  been  very  much 
upheaved  and  distorted.  They  tower  up  to  a  height  of  several  hundreds 
of  feet  above  the  river,  and  lend  themselves  to  economical  mining 
methods. 

Leaving  the  Yizcarra  on  the  west,  near  its  headwaters,  Mr.  Enock 
arrived  within  a  short  distance  of  his  objective  point,  Cbonta,  when 
a  fierce  snowstorm  overtook  him  and  caused  him  to  lose  the  track.     On< 
many  of  these   mountain  uplands,   or  '*  punas,"  there  are  extensive- 
swamps,  and  across  one  of  these  Mr.  Enock's  party  floundered  for  hours. 
Night  was  upon  them.     There  were  no  habitations  and  no  fuel  in  the- 
vicinity,  except  dried  grass.     Here  they  had  to  camp  at  a  height  of' 
15,748  feet  above  the  sea.     The  icy  blast  blew  through  and  through 
them,  and  the  water  poured  in  beneath  the  bottom  edge  of  the  canvas 
tent.     But  the  traveller  who  has  chosen  the  winter  for  his  journeys  ii^ 
the  Andes  against  the  advice  of  his  friends  must  make  light  of  the 
consequences.     Mr.  Enock  did  so.     He  dug  a  trench  on  the  upper  side- 
of  the  tent,  the  snow  covered  the  canvas  and  afiforded  protection  from 
the  cold,  and  he  succeeded  in  making  some  cofiee.     Three  Indians  were 
his  only  companions  during  this  arduous  expedition,  and  they  suffered 
the  hardships  they  had  to  encounter  without  a  murmur.     Wet  to  the- 
skin  and  exhausted  with  the  day's  work,  they  nevertheless  made  every" 
eflfort  lo  secure  the  comfort  of  their  j>a<ron.     Next  day  all  the  troubles 
were  forgotten  when  Mr.  Enook  examined  his  concession  at  Cbonta, 
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which  proved  to  be  of  great  valae.  It  embraced  a  large  area  of  oinnabar- 
yielding  formation,  and  he  thinks  it  may  prove  to  be  one  of  the  most 
important  quicksilver-mines  in  the  world.  The  altitude  is  15,300  feet 
above  the  sea. 

From  Chonta  Mr.  Eoock  obtained  a  view  of  the  hills  which  bound 
Lake  Lauricooha,  the  scarce  of  the  Amazons,  backed  by  a  magnificent 
range  of  snow-capped  peaks. 

From  this  point  his  retnm  journey  to  Huaraz  began,  croesiDg  the 
Cordillera  again  by  another  pass,  that  of  Huarapasca,  at  a  height  of 
15,666  feet.    After  encountering  a  furious  gale  on   the  summit,  he 
journeyed  onward  and  downwards.     The  formation  is  limestone,  and 
Mr.  Enock  halted  to  sketch  a  huge  fossil  ammonite,  which  stands  facing 
the  road  like  a  stone  covered  with  an  Inca  scroll.    The  number  of  fossil 
ammonites  at  this  point  is  remarkable.  The  diameter  of  one  he  measured 
was  32  inches  across. 

There  are  three  oordilleras  to  be  passed  by  this  route,  that  is  to  say, 
three  undulations  of  the  cordillera,  and  after  two  days'  riding  the  party 
descended  into  the  plain  of  Lam  pas,  which  is  10  leagues  broad,  and 
remarkable  for  its  exceeding  flatness.  It  is  of  gravel  formation, 
partly  auriferous,  and  on  its  south-west  side  is  Lake  Cono-cooha,  the 
source  of  the  river  Huaylas.  From  this  point  the  road  leads  down  the 
valley,  for  50  miles,  to  the  city  of  Huaraz. 

III.  Buins  of  Huanuco, 

Mr.  Enock's  next  journey  was  to  the  famous  Inca  ruins  of  Huanuco 
Yiejo.  They  are  near  the  upper  course  of  the  Hnallaga  river,  one  of  the 
great  southern  tributaries  of  the  Amazons.  The  ruins  are  on  the 
western  verge  of  a  level  tableland  composed  of  quartzite  and  limestone 
conglomerate.  The  hills  bounding  its  northern  and  eastern  sides  are 
vast  cliffs  of  similar  materials.    The  height  above  the  sea  is  11,811 

feet 

There  are  very  extensive  remains  of  a  once  populous  town,  and  ruins 
of  a  fortress  and  a  palace.  The  architectural  features  which  are  most 
noteworthy  are  the  stone  doorways.  The  joints  of  the  stones  are  so 
closely  fitted  that  a  knife-blade  cannot  be  introduced,  some  of  them 
monoliths  more  than  7  feet  long. 

Mr.  Enock  gives  a  detailed  and  most  valuable  account  of  the 
Huanuco  ruins.  Very  picturesque  and  impressive,  he  concludes,  was 
the  place  as  the  long  shadowd  fell  across  the  tableland,  the  sun's  disc 
nearing  the  western  horizon  upon  the  hills  which  crown  the  Yizcarra. 
The  clouds,  a  scarlet  curtain  of  texture  fine  and  filmy,  strove  as  if 
to  hide  his  exit,  and  from  below,  rather  than  from  above,  appeared  the 
shades  of  evening. 

Some  attraction,  bom  of  the  influence  of  the  dying  day,  held  me»  he 
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writes,  momentarily  to  the  place,  contemplating  those  old  sad  vestiges 
of  a  perished  civilization* 


IV.   Valley  of  the  Maranon. 

Towards  the  end  of  Maroh,  1904,  Mr.  Enock  returned  from  a  fourth 
expedition,  whioh  was  undertaken  to  examine  and  take  possession  of 
some  gold  and  quicksilver  concessions,  as  well  as  to  study  the  geological 
structure  of  the  valley  of  the  upper  Maranon. 

Crossing  the  cordillcra,  he  reached  the  town  of  Huantar,  a  very 
primitive  place  near  the  river  Paccha,  a  tributary  of  the  Marailon. 
Higher  up  the  Paccha  valley  are  the  ruins  of  the  Inca  fortress  of  Chavin, 
which  are  extensive,  principally  subterraneous,  and  built  of  squared 
8tones  carefally  set.  There  is  a  series  of  small  square  underground 
chambers,  communicating  with  each  other  by  passages,  and  also  by 
curious  small  horizontal  shafts.  It  is  stated  that  below  these  chambers 
there  is  another  similar  series.  Close  to  the  fortress  there  is  an  Inca 
bridge  spanning  a  mountain  stream. 

The  distance  from  Chavin  to  Huaraz,  across  the  cordillera  by  the 
pass  of  Yangshallas,  is  only  about  55  miles ;  and  here  the  projected 
Pan-American  railway  would  pass,  by  means  of  a  tunnel.  The  forma- 
tion is  limestone,  which  stands  up  in  enormous  vertical  strata. 
Numerous  small  lakes  occur,  presenting  the  appearance  of  having  been 
artificially  dammed  up.  The  embankments  are  really  moraines  left  by 
the  retiring  snow-cap,  which  has  receded  very  notably  during  the  last 
century. 

Mr.  Enock  went  eastward  from  the  cordillera,  and  pitched  his  tent 
on  a  green  meadow  near  the  river  Maranon,  which,  in  this  upper  part 
of  its  course,  is  small.  The  valley  slopes  are  cultivated  with  maize  and 
potatoes,  and  there  are  numerous  villages  on  the  banks,  their  white 
walls  and  red-tiled  roofs  giving  an  air  of  smiling  prosperity.  The 
bridge  of  Chuquibamba,  leading  to  the  Montana  or  tropical  forests  of 
the  interior,  is  a  primitive  structure.  It  consists  of  logs  covered  with 
twigs  and  soil,  at  a  point  where  the  river  is  narrowed  between  perpen- 
dicular cliffs  to  a  width  of  32  feet. 

The  river  Maranon  is  famous,  at  this  point,  for  the  occurrence  of 
gold  in  its  bed,  and  the  principal  occupation  of  the  inhabitants  is  gold- 
washing.  Mr.  Enock  has  personally  obtained  gold-dust  and  small 
nuggets  from  the  gravel  at  the  verge,  and  has  purchased  nuggets  of 
gold,  weighing  up  to  half  an  ounce,  from  the  Indians.  There  is  not  the 
least  doubt  that  great  wealth  is  contained  here.  Below  the  bridge 
the  river  widens  out  into  a  species  of  whirlpool,  which,  according 
to  the  natives,  contains  a  vast  quantity  of  gold,  deposited  by  the 
current. 

The  geological  formation  of  the  valley  of  the  Maranon,  in  this 
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region,  is  a  taloose  slate  ooourring  in  thin  bands  altemmting 
quartz.  The  rooks  have  been  much  twisted,  folded,  and  contorted 
probably  by  "end  pressure,'*  and  the  qnarlz  may  be  an  after-deposit 
between  the  lamina;.  On  the  western  snmmit  of  the  river- valley  there 
is  a  cap  of  white  sandstone,  and  on  the  eastern  of  red  alate-qnartz 
conglomerates. 

Leaving  the  river,  Mr.  Enock  proceeded  eastward  towards  the 
Montaila,  arriving  at  the  lakes  of  Carpa,  only  a  few  miles  from 
the  tropical  forests  of  Monzon,  where  there  are  several  factories  for 
the  prodnotion  of  cocaine. 

In  the  neighbonrhood  of  the  village  of  Tantamayn,  about  4  leagues 
from  Chuquibamba,  there  are  numerous  Inca  ruins,  including  a  remark- 
able row  of  square  towers  on  the  summit  of  a  hill.  A  little  farther  on 
the  ruined  walls  and  towers  of  an  ancient  village  are  massed  on  a  ridge 
on  the  opposite  side  of  the  valley.  Above  rolled  the  sombre  night 
clouds,  beneath  were  the  folds  of  mist  which  arose  from  the  Marauon, 
6500  feet  below — the  white  fleecy  mist  which  only  the  mid-day  sun 
dispels. 

There  is  nothing  which  arrests  the  attention  of  the  traveller  in  the 
Andes  more  than  the  peculiar  aspect  which  the  long  slopes  present,  due 
to  an  ancient  cultivation.     At  first  sight  he  is  unable  to  explain  the 
remarkable  rippled  appearance,  until  he  sees  that  it  is  the  result  of 
innumerable  terraces  which  have  once  been  narrow  plantations  or  fields, 
partly  excavated  on  the  upper,  and  embanked  on  the  outer  side.     The 
evidence  of  a  very  large  ancient  population  is  shown  by  the  fact  that, 
in  most  of  these  extensive  regions,  every  possible  square  foot  of  ground 
is  80  terraced,  and  has  at  one  time  been  cultivated,  however  inaooessible 
it  may  appear  to  be.     The  very  extensive  ruins  of  habitations  also  bear 
witness  to  a  very  numerous  ancient  population. 

The  rapid  changes  of  climate  are  very  marked.  The  traveller  may 
be  under  the  inclement  conditions  of  the  lofty  '*  puna  "  *  in  the  early 
morning,  whilst  in  the  afternoon  he  may  find  himself  where  oranges 
and  lemons  grow.  At  elevations  from  10,000  to  13,000  feet  a  flora  very 
similar  to  that  of  the  south  of  England  is  encountered,  and  some  of  the 
uplands  are  very  like  Devonshire — the  same  hills  and  streams,  the  same 
moist  soft  atmosphere,  the  veils  of  mist  and  rushing  streams  of  distant 
Dartmoor,  ferns  and  nettles,  fields  carpeted  with  buttercups  in  bloom, 
and  violets  and  stitch  wort  beneath  grey  stone  walls  or  on  mossy  bank«. 
But  there  is  little  timber ;  the  quishuar  f  and  quenua  X  being  the  trees 
that  principally  predominate. 


•  A  lofty  plateau  of  the  Andes, 
t  Baddhia  Incunn.  X  Poiijlepit  rueemo$a. 
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y.  Ascent  of  Huascaran. 

The  last  paper  received  from  Mr.  Enock  contains  the  narrative  of 
his  attempt  to  ascend  the  peak  of  Hnascaran. 

He  had  left  the  town  of  Yungay  last  May,  with  the  object  of  examin- 
ing some  gold-mines  near  the  base  of  the  snowy  cordillera.  The  peak 
towered  above  him,  so  he  resolved  to  attempt  the  ascent,  and  sent  back 
to  Yungay  for  blankets,  provisions,  blue  spectacles,  small  hatchets,  and 
a  stout  rope.  Guides  there  were  none.  The  party  consisted  of  Mr. 
Enock,  an  Italian,  Don  Cesar  Cisneros  (a  Peruvian),  and  five  Indians. 
The  way  at  first  lay  up  comparatively  easy  slopes  and  ravines,  through 
thickets  of  quenua  and  quishuar  trees,  and  among  flowering  shrubs.  At 
11,400  feet  the  Italian  was  too  tired  to  proceed ;  the  rest  pushed  on. 

The  slopes  for  several  hundred  feet  below  the  perpetual  snow-line 
are  steep  and  bare  of  vegetation,  and  covered  with  loose  granite  blocks. 
Cisneros  suffered  from  8oroch\  but  continued  manfully  upwards.  At 
eleven  they  reached  the  snow-line  at  14,500  feet,  and  halted  for  break- 
fast. Mr.  Eoook  continued  to  be  absolutely  free  from  sorochi,  the  chancaca 
(cake  of  brown  sugar),  eaten  at  intervals,  undoubtedly  having  a  good 
effect  in  staving  it  off. 

Continuing  the  ascent,  the  snow  was  soft  at  first,  with  a  thin  crust 
of  harder  snow,  which  just  bore  the  weight  of  a  man  if  he  advanced 
with  care.  Cisneros  was  unable  to  proceed,  and  remained  behind  with 
an  Indian.  The  other  four  went  on  with  Mr.  Enock ;  but  one  of  them 
broke  through  the  crust,  and  was  buried  up  to  his  armpits  in  soft 
snow.  This  so  terrified  the  others  that  they  would  proceed  no  further* 
The  aspect  of  the  glaciers  beyond  was  imposing.  Fearful  precipices 
were  exposed  to  view,  showing  where  avalanches  had  fallen,  and  laying 
bare  vertical  sections  of  the  ice-cap,  which,  in  successive  layers  of 
different  stages  of  thickness,  showed  their  relative  ages.  On  a  distant 
slope  an  avalanche  fell,  and  the  resounding  roar  echoed  grimly  among 
the  high  ravines  and  terraces. 

During  this  portion  of  the  ascent  Mr.  Enook  had  hopes  of  attaining 
the  summit,  and  he  therefore  witnessed  the  timidity  of  the  Indians  with 
disappointment  and  anger.  In  vain  he  offered  them  rewards ;  they 
would  not  move.     He  proceeded  onwards  alone. 

On  reaching  16,500  feet  he  was  obliged  to  halt.  Before  him  was  a 
profound  crevasse,  and  he  hesitated  on  the  verge.  Beyond  the  twin 
peaks  of  Huascaran  glistened  like  purest  porcelain  in  the  rays  of  the 
aftemooa  sun.  Blue  and  pearly  shadows  shaded  gently  off  upon  their 
flanks  to  meet  the  green  profundities,  and  sheer  below  the  foamy 
blanket  of  the  avalanche  now  lay,  the  mist  of  its  pulverization  still 
hanging  in  a  faint  white  curtain  near  the  base.  Nearly  6000  feet 
above  the  white  point  of  the  northernmost  peak  quivered  in  the  blue 
heavens,  like  the  gnomon  of  a  sun-dial,  along  whose  sloping  side  the 
ascent  might  be  possible. 
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Mr.  Eaock  resolved  to  posh  on  alone,  crossing  the  crevaase,  and 
advancing  np  the  ice-cap.  But  it  was  only  to  find  another  deeper  and 
wider  chasm,  with  others  in  close  proximity.  The  snow-cap  was  folded 
and  cracked,  bat  by  no,  means  impassable  with  proper  appliances  and 
companions.  But  to  advance  alone  was  to  court  destruction.  He 
reluctantly  decided  to  return. 

The  majesty  of  the  vast  heights  was  fascinating.  No  hnman  foot 
had  pressed  thofe  slopes  before.  He  was  absolutely  the  first  to  have 
visited  the  virgin  solitudes.  Far  below,  the  long  valley  of  Hnaylas 
lay,  threaded  by  its  river.  Not  a  cloud  rested  on  the  twin  summits  of 
Huascaran.  On  their  outer  sides  huge  entablatures  of  snoi^,  vast 
cornices  of  unsupported  ice,  stood  out,  overhanging  the  gulf  below  in 
fearful  equilibrium,  and  casting  sharp  shadows  on  the  white  facade 
over  which  they  projected. 

He  turned  very  reluctantly,  and  followed  his  footprints  down  again, 
passed  the  crevasse,  and  reached  the  place  where  the  Indians  'were 
waiting  for  him.  Late  in  the  evening  the  whole  party  returned  to  the 
mine  at  the  base  of  Huascaran.  Mr.  Enock  was  convinced  that,  with 
more  experienced  companions  and  better  equipment,  the  summit  might 
be  reached,  and  he  cherishes  the  hope  of  accomplishing  the  feat  himself. 

The  name  of  the  mountain  was  given  by  Baimondi.  Its  real  name 
is  Mata-raju,  which  means  *'  the  double  point  of  snow." 


Before  the  paper,  the  Fbesidekt  said  :  Mr.  Reginald  Enock,  the  author  of  the 
paper  that  is  to  be  read  to  you  this  evening,  is  still  travelling  in  Peru.  He  is  a 
very  intelligent,  enterprising  young  mining  engineer,  and  he  has  sent  us  home  a» 
many  as  five  papers  describing  his  various  journeys  in  a  very  interesting  part  of 
the  Andes  of  Peru,  and  also  a  number  of  photographs  and  drawings  One  of  the 
papers  will  be  piinted  in  the  Journal^  but  it  was  necessary  that  I  should  condense 
the  others  for  reading  this  evening. 

After  the  paper,  the  President  said :  There  are  several  gentlemen  who  are 
interested  in  tbie,  from  a  commercial  point  of  view,  extremely  important  part  of 
the  Peruvian  Andes,  and  1  will  ask  Mr.  Schafer,  who  has  a  concession  for  a  rail- 
way, to  speak. 

Mr.  Schafer  :  1  am  snre  that,  after  having  heard  this  interesting  paper,  yon 
will  all  be  convinced  that  a  matter  of  great  interest  would  be  the  building  of  a 
railroad  in  order  to  reach  the  very  important  riches  which  Mr.  Enock  has  referred 
to.  He  has  not  described  the  ease  with  which  a  railway  could  be  built  to  the 
headwaters  of  the  Huaylas  or  Santa  river.  But  by  looking  at  the  map  it  will  be 
seen  Ihat,  starting  at  the  Lake  of  Conococba,  the  river  runs  through  the  town  of 
Huaraz,  and  breaks  through  the  cordillera  below  Huaylas  at  Cafion  Pato.  It  then 
flows  west  to  a  town  called  Santa.  South  of  Santa  is  a  very  important  bay,  which 
is  known  to  be  the  best  deep-harbour  hay  on  the  west  coast.  From  this  bay  a 
railway  has  already  been  started  some  years  ago  by  the  Government  of  Peru,  and 
it  was  built  by  the  contractor  Meiggs.  It  reaches  a  place  called  Saohiman,  30 
miles  from  the  bay.  From  there  it  could  easily  be  built  along  the  river  Sant8» 
passing  through  a  cation  which  has  been  out  by  that  river,  and  by  a  very  gradual 
slope  it  would  reach  the  town  of  Caraz  and  Huaraz,  and  thus  come  within  easy 
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reach  of  the  department  of  Huari,  which  Mr.  Enock  has  so  ably  described.  It 
would  be  the  only  railway  that  could  be  built  with  easy  gradients.  All  other 
railroadp,  to  reach  this  fertile  aid  rich  interior,  would  have  to  be  built  along  the 
side  of  the  mountains  in  zigzag  form,  and  reach  altitudes  varying  from  14,000  to 
16,000  feet,  whereas  this  jSanta  river  railway  has  gradients  at  the  very  outset  of 
2  per  cent.  It  appears  to  me  that  Mr.  Enock  has  found  Fome  very  valuable  mines 
and  other  coDceesions  in  the  interior,  but  they  certainly  are  very  inaccessible  until 
this  railway  has  been  built,  and  there  are  a  number  of  gentlemen  here  present  who 
will  be  pleased  to  hear  that  it  is  quite  possible  that  within  a  very  short  lime  tbe 
work  of  building  that  railroad  will  commence,  and  that  it  will  be  done  with  British 
capital.  English  capital  has  not  been  very  enterprising  in  that  part  of  the  world 
for  some  years,  because  Peru  has  leen  rather  at  a  discount ;  but  recently,  through 
the  interesting  papers  such  as  Mr.  Enock  and  others  have  written,  some  interest  has 
been  taken,  and  it  is  believed  that  a  railway  built  from  a  good  port  and  up  this 
niagni6cent  valley  will  be  an  enterprise  which  English  people  will  have  reason  to 
be  proud  of.  I  think  there  are  some  engineers  present  who  have  been  over  this 
route  as  far  as  Huaraz,  and  probably  they  will  be  able  to  give  you  some 
information. 

Mr.  G.  Allen  Cbane  :  Mr.  Schafer  bas  dcEcribed  the  route  which  the  railway 
will  take,  and  I  will  just  add  a  few  words  as  to  the  district  which  it  will  probably 
tap.  When  I  nade  my  trip,  I  started  from  Cbimbote,  and  followed  the  valley  up 
as  far  as  a  river  which  is  not  marked  on  this  map.*  I  followed  the  course  of  this 
river  to  a  place  called  Pallasca,  60  miles  up  the  valley,  and  in  that  district  the 
natives  also  wash  gold  just  as  Mr.  Enock  has  described  that  they  wash  it  on 
the  Marafion.  In  the  course  of  the  year  they  collect  a  considerable  amount.  All 
that  country  is  very  bighly  mineralized,  and  contains  copper  as  well  as  gold. 
Further  up  the  Santa  river  there  are  large  seams  of  anthracite  and  semi-anthracite, 
and,  higher  up  the  mountains,  bituminous  coal,  all  of  which  can  be  easily  transported 
to  the  coast  when  the  railway  reaches  it.  From  Sucbiman,  where  the  railway  runs 
at  present,  to  the  beginning  of  the  coal-seams  is  a  distance  of  about  30  miles,  and 
this  part  of  the  railway  could  be  built  within  a  very  short  time.  Coal  can  then 
be  brought  to  the  coast  and  used  on  the  steamers,  and  can  ako  supply  all  the 
ports  on  the  west  coast  of  South  America.  These  seams  of  coal  can  be  traced  for 
20  miles  up  the  course  of  the  river.  The  seam  runs  horizontally,  and  sometimes 
there  are  two  or  three  seams  one  above  the  other,  varying  in  thickness  from  4  to 
20  feet.  The  cafion  that  Mr.  Schafer  has  spoken  of  lies  to  the  north-east  of 
Huaylas,  which  is  marked  on  the  map,  and  there  the  coal  is  of  especially  good 
quality  for  all  purposes.  Further  up  the  river,  at  Caraz,  is  more  coal ;  in  fact,  the 
town  is  built  en  a  coal-seam,  which  dips  under  the  town  and  outcrops  on  the 
banks  of  the  river.  All  aloog  both  sides  In  the  Cordillera,  Negra,  and  the  Cor- 
dillera Blanca  are  silver  and  copper  mines,  which  at  the  present  moment  are  tinable 
to  be  worked.  Owing  to  the  lack  of  transport,  it  is  difficult  to  get  ore  down 
to  the  coast  from  the  mines,  as  the  only  way  it  can  be  done  is  over  the  rough 
tracks,  carrying  the  ore  on  the  backs  of  mules.  Still  following  the  valley,  the 
railway  would  tap  the  copper  region  of  Aija,  which  is  to  the  south-west  of  Hoaraz 
about  20  miles.  This  is  a  well-known  copper  district,  and  a  British  company  is  at 
present  developing  a  large  property  there.  The  terminus  of  the  railway  (Recuay) 
is  a  mining  centre  also  for  copper  and  silver.  Independently  of  the  mineral  wealth 
of  that  district  of  Ferii,  the  valley  itself  is  most  fertile.  ■  The  natives  grow  wheat. 


*  If  you  look  at  the  most  northerly  part  of  the  Santa  river,  yon  will  see  a  liver 
flowing  into  it  from  the  north.    This  is  known  as  the  Chaqoicara. 
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coiD,  Bugar,  alfalfa,  vegetables,  etc.,  besides  all  descriptions  of  fmit ;  but  as  thej 
cannot  at  present  get  a  market  for  their  products,  owing  to  lack  of  transport 
facilitiep,  they  only  produce  enough  for  their  own  consumption. 

The  department  of  Ancachs,  through  which  the  railway  will  run,  has  a  popula- 
tion estimated  at  over  300,000,  so  it  can  be  readily  seen  what  a  boon  the  advent  of 
such  a  line  will  be  to  the  inhabitants. 

Colonel  Chubcu  :  I  had  not  intended  to  be  present  this  evening,  but  Peru^  from 
old  associations,  has  such  attractions  that  I  was  obliged  to  come.    I  may  say — and 
perhaps  it  may  be  a  bold  statement — ^that  Pern  is  just  commencing,  in  fact,  is  in  the 
infancy  of,  her  industrial  development.    This  evening  the  paper  relates  more  to 
this  than  it  does  to  the  geographical  features  of  the  country.    One  statement  may 
be  corrected.    A  very  long  time  ago  Padre  Samuel  Fritz,  one  of  the  most  famous 
missionaries  of  the  eastern  slope  of  the  Andes,  said  that  the  Marafion  rises  in 
Lake  Laurioocha,  about  100  miles  north  of  Lima.    But  some  years  ago  Antonio 
Raimondi,  of  whom  you  have  heard  our  President  speak  this  evenings  made  a 
thorough  examination  of  the  source  of  the  Amazon,  and  found  that  just  after  the 
little  stream  called  the  Marafion  leaves  Lake  Lauricocha  it  is  joined  by  a  much 
longer  one  called  the  Nupe,  and  therefore  he  makes  the  Nupe  the  real  source  of 
the  Amazon.    Now,  with  reference  to  industrial  development,  it  may  be  well  to 
call  your  attention  to  the  history  of  Peru.     It  has  had  three  or  four  periods^ 
not  of  industry,  not  of  true  production,  but  a  history  such  as  the  old  Spanish 
invaders  gave  to  it  up  to  the  time  of  the  War  of  Independence,  and  that  was  the 
enslaving  of  about  nine-tenths  of  the  population  that  the  other  tenth  might  enjoy 
luxury  and  prodigality  of  expenditure  in  all  directions,  and  absolutely  tearing  the 
country  to  pieces  to  work  its  mines  that  Philip  of  Spain  and  Charles  IL  might 
make  their  wars  in  Europe.     After  the  long  War  of  Independence,  which  left  the 
couDtry  full  of  civil  hatreds  and  absolutely  desolate,  the  people  could  scarcely  get 
a  living,  until  the  guano  deposits,  anciently  worked  by  the  Incas,  came  into  the 
European  market.    Then  came  the  problem  of  how  to  spend  the  money  ?    Europe 
wanted  the  guano,  and  was  willing  to  pay  £13,  £14,  £15  a  ton  for  it,  but  Peru 
must  have  some  reason  for  capitalizing  these  guano  beds  with  rapidity — some 
excuse,  in  fact,  for  a  great  deal  of  plunder.    So  they  projected  four  or  five  great 
tailways  instead  of  irrigating  the  lands  of  the  western  slope  of  the  oordillera,  and 
they  pushed  these  railways  up  the  mountains  with  4  per  cent,  gradients  and  350 
feet  radius  of  curves,  until  a  locomotive  could  scarcely  haul  up  a  paying  load. 
What  was  the  result  ?    That  mules  and  jackasses  could  compete  with,  and  in  fact 
even  to-day  I  understand  these  beasts  of  burden  compete  in  some  parts,  with  the 
railways  of  the  Peruvian  Corporation.    So  that  when  I  hear  of  a  new  railway 
that  is  going  up  the  Huaylas  valley  to  develop  its  coal-mines,  its  copper,  silver, 
and  other  minerals,  and  its  agricultural  resources,  I  hope,  I  sincerely  hope,  it  will 
be  built  with  gradients  and  curves  that  will  eliminate  the  jackass  from  the  trans- 
portation problem.    After  the  guano  deposits  were  exhausted,  a  kindly  nature  gave 
them  the  desert  of  Tarapaca  with  its  nitrate  deposits.    But  these  attracted  the 
attention  of  their  southern  neighbour,  somewhat  more  powerful  than  they  were, 
with  the  result  that  by  force  of  arms  they  disappeared  into  the  treasury  of  Chili. 
Now,  that  was  the  greatest  blessing  that  ever  happened  to  Peru.    Up  to  the  date 
when  she  lost  her  nitrate  deposits,  Pern  scarcely  had  ever  done  a  day's  work ; 
nobody  thought  of  personal  labour,  everybody  lived  on  the  Government,  lived  on 
guano,  lived  on  nitrate.    The  war  with  Chili  left  Peru  prostrate,  stripped  of  every- 
thing  by  which  she  had  been  living,  and  then  came  the  necessity  of  taking  off  their 
coats  and  going  to  work,  and  right  nobly  have  they  assumed  the  tadk.    They  have 
bequeathed  their  old  prodigal  habits  to  their  southern  neighbour,  who  fosters  them 
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by  a  Urgd  export  duty  on  nitrate,  while  they  themselveB  have  set  to  work  over 
Peru  with  its  vast,  almost  untold  wealth,  and  are  making  a  brilliant  show  of  it 
to-day.  I  know  of  no  country  in  South  America  that  deserves  greater  praise  than 
Peru  for  the  struggles  which  she  has  been  making  since  she  lost  Tarapaca.  She 
has  adopted  a  gold  currency,  based  on  the  English  pound  sterling,  and  has  had  the 
good  sense  to  create  a  decimal  system  of  ten  soles  to  the  pound,  and  then  a  hundred 
cents  to  the  sole,  which  makes  it  easy  of  calculation,  and  does  not  wear  a  boy's 
brain  out  in  the  learning.  Then,  too,  the  aspirations  of  the  statesmen  of  Peru 
evidently  are  to  see  these  railways,  which  they  built  by  mistake  in  bad  locations, 
out  of  their  mess,  and  extend  them  to  the  other  side  of  the  Andes.  They  have  sent 
out  many  exploring  expeditions,  and  projected  numerous  railways.  They  employ 
engineers  of  a  high  standard  of  excellency,  and  we  ought  to  encourage  them  in 
every  way  we  can.  I  predict  that  Peru  fifty  years  hence  will  be  yielding  more 
silver,  gold,  and  copper,  and  all  agricultural  prod  acts  than  ever  she  produced  in 
the  time  of  the  viceroys.  When  Erupp  established  his  works,  which  have  grown 
to  be  the  pride  of  the  German  empire,  it  is  said  that  he  wrote  upon  the  doorway 
of  his  humble  cottage,  "  If  work  bring  blessing,  then  is  labour  prayer."  Peru  also 
seems  to  have  inscribed  this  motto  upon  the  gateway  to  her  future. 

Mr.  Lemboke  :  With  the  courtesy  of  Sir  Clements  Markham,  you  have  heard 
the  ioteresting  paper  sent  by  Mr.  Enock.  I  have  had  the  advantage  of  meeting 
Mr.  Eoock  out  there.  He  has  set  an  example  of  British  pluck  and  energy,  and  his 
paper  quite  confirms  what  I  say.  In  fact,  this  evening  I  believe  the  paper  has 
been  more  or  less  from  a  scientific  and  historical  point  of  view  than  geographical^ 
and  although  there  are  a  good  many  persons  in  this  room  who  know  a  good  deal  of 
Peru,  I  believe  there  is  still  much  to  study.  The  position  of  Peru  is  being  developed 
in  a  most  interesting  way.  Surveys  have  been  made  for  the  purpose  of  establishing 
communication  betweea  the  Pacific  ocean  and  the  majestic  system  of  river  naviga* 
tion  of  the  interior.  It  may  be  stated  that  about  20,000  miles  of  navigable  river 
exists.  A  railway  is  going  to  be  built  from  one  of  the  northern  ports  of  the 
Republic  towards  the  nearest  navigable  river,  and  I  believe  once  the  Panama  canal 
is  opened  and  this  railway  built,  there  will  be  no  other  country  more  attr^ctiva  for 
emigration  than  Peru.  As  has  been  said  to-night,  the  country  produces  all  the  products 
known.  I  seize  with  pleasure  this  opportunity  to  thank  Sir  Clemeats  Markham 
as  the  Prefeident  of  the  Society,  and  personally  for  all  the  kindness  he  has  bestowed 
on  ray  country,  and  I  say  the  same  of  Colonel  Church  for  the  kind  words  he  has 
spoken.    That  is  all  I  have  to  say. 

The  President  :  I  should  like  Sir  Thomas  Holdich  to  draw  a  parallel  between 
the  Patagonian  and  the  Chilian  Andes  and  the  Cordilleras  nearer  the  equator,  in  a 
few  words. 

Sir  Thomas  Holdich  :  I  regret  very  much  that  my  travels  have  never  carried 
me  quite  so  far  as  Peru,  so  that  I  am  unable  to  speak  from  personal  experience. 
But  there  were  one  or  two  points  certainly  in  Mr.  Ecock's  paper  which  attracted 
my  attention,  particularly  with  reference  to  the  climatic  conditions  of  that 
cottntry,  as  evidenced  by  the  desiccation  which  is  now  prevailing  there.  It  seems 
that  there  is  very  little  difference  between  the  Andes  of  the  north,  the  Peruvian 
Andec,  and  the  Andes  of  the  south  in  this  particular.  Everywhere  we  find  pre- 
cisely the  same  evidence  of  receding  snowfields  and  the  gradoal  diminution  of 
glaciers ;  and  this  does  not  prevail  only,  as  you  probably  know,  in  America,  but 
it  would  appear  that  this  channel  that  we  have  heard  of  to-night  is  but  one  link 
in  a  long  chain  of  evidence  pointing  to  a  general  drying-up  of  the  whole  of  the 
northern  hemisphere.  And  this  to  me  makes  it  idl  the  more  astonishing  that 
there  should  have  been  a  race  of  people  living  in  Peru,  about  whom  we  have  heard 
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a  little  to-night,  who  have  left  such  eyidences  of  their  remarkable  ingenuity  and 
their  great  strength  as  builders,  but  of  whom  otherwise  we  know  very  little ;  that 
such  a  people  should  haye  been  at  the  zenith  of  their  power  at  the  time  when 
the  climatic  conditions  of  that  country  must  have  been  seyerer  certainly  than 
they  are  at  present.    It  would  interest  us  yery  much  to  know,  I  think — possibly 
our  President  can  tell  us — who  are  the  lineal  successors  of  those  people  in  Sooth 
America.    It  is  a  curious  fact  that  they  show,  in  their  remarkable  capacity  for 
deyelopiDg  agriculture  by  means  of  irrigation  in  almost  impossible  places,  a  great 
similarity  to  certain  Asiatic  race?,  who  haye,  through  all  history,  evidenced  the 
same  capacity.    We  know  that  Chinese,  Afghans,  and  Persians  alike,  all  of  them, 
could  teach  us  more  than  we  know  at  present  about  the  art  of  irrigation  ;  and  the 
Incas  seem  to  haye  been  quite  as  much  maUers  of  that  subject  aa  the  Eastern 
nations,  but  we  find  no  sort  of  eyidence  of  the  same  capacity  amongst  any  of 
the  races  of  Africa.    Colonel  Church  has  fetyoured  us  with  something  of  the  recent 
history  of  Peru ;  but  his  history  did  not  carry  him  far  enough  back  to  tell  us 
who  we  might  expect  to   represent  the  race  of  Incas  at  the   present   time  in 
the  American  continent.     I  know  something  of  the  Araucanians  of  Chili,  and 
something  of  the  Indian  people  on  the  Argentine  side  cf  the  Andes,  but  amongst 
them  all,  there  are  no  people  who  could  ever  haye  risen  to  such  heights  of  ciyiliza- 
tion.    They  are  incapable  of  deyeloping  such  intelligence  as  has  been  shown  by 
those  who  built  the  wonderful  fortresses  and  buildings  of  which  you  haye  seen 
pictures  to-night.    The  Incas  seem  absolutely  to  haye  disappeared.     There  is  one 
other  little  point  which  Colonel  Church  made  as  regards  Peru.     He  said  that  the 
loss  of  the  nitrate  fields  was  the  making  of  that  country,  or  f  omething  to  that 
effect,  I  think.    He  will  not  be  surprised  to  hear  that  that  sentiment  is  echoed 
further  sooth.    I  haye  heard  it  said  by  Chilian  gentlemen  of  light  and  leading, 
that  the  worst  thing  that  ever  happened  to  their  country  was  the  acquisition  of 
those  same  nitrate  fields.    *'  We  were  once,"  said  an  eminent  statesman  to  me — 
*'  we  were  once  poor,  but  honest ;  now  we  are  a  little  better  off,  but  our  political 
honesty  is  not  so  certain.*'     It  is  a  curious  fact,  perhaps,  that  what  would  be 
reckoned  by  the  world  in  general  as  the  acquisition  of  wealth  should  have  led 
to  such  results.    As  regards  the  extraordinary  amount  of  mineral  wealth  to  which 
Mr.  Enock  has  pointed  as  existing  in  those  mountains,  we  see  that  the  develop- 
ment of  it  entirely  depends  on  communications  being  opened  up.     That,  I  may 
say,  is  precisely  the  same  all  through  the  more  southern  countries  of  Chili  anl 
Argentina.    Communication  and  the  means  of  transporting  material  is  what  they 
all  cry  out  for.    I  am  surprised  to  hear  what  Colonel  Church  has  said  about  a 
certain  railway  of  Peru.    But  I  think  we  may  assume  that  railways  with  which 
the  jackass  can  compete  are  not  likely  to  be  built  in  future  in  the  South  American 
continent,  and  it  is  the  development  of  such  communication  which  will  un- 
doubtedly lead  to  the  deyelopment  of  the  wealth  of  these  countries.     But  before 
they  can  build  their  railways  it  is  necessary  that  they  should  know  their  country, 
and  that,  i^hether  we  deal  with  Peru  or  Argentina  or  Chili — that  is,  I  think, 
really  the  great  want  in  their  programme.    They  are  ready  to  carry  out  their 
public  works  before  they  know  their  geographical  conditions.    And  so  we  come 
back  to  the  same  old  tale,  that  it  is  necessary  to  begin  with  maps  and  map- 
making  and  scientific  explorations.    In  future,  I  hope  those  who  leaye  this  country, 
whether  it  is  for  exploiting  mineral  wealth  or  any  other  purpose,  will  oarry  with 
Ihem  both  the  knowledge  and  the  means  necessary  for  adding  generally  to  our 
geographical  information. 

Sir  Clehekts  Markuam  :  I  am  afraid  that  at  this  hour  of  the  evening  I  cannot 
be  expected  to  enter  into  any  question  in  regard  to  the  supposed  disappearance 
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of  the  Inca  race ;  but  I  may  say  that  my  own  convictioo,  telling  it  you  very  briefly, 
19  that  there  was  a  great  moDolithic-buildiDg  people  in  far  distant  ages  who  created 
a  vast  empire,  that  there  intervened  a  very  long  period,  that  some  of  the  old  race 
rose  again,  gained  power,  and  that  the  modern  history  of  the  Incas  is  the  history  of 
a  higher  race,  which,  I  believe,  came  from  the  far  south — of  a  higher  race  ruling 
very  populous  and  inferior  tribes.  The  Inca  people  have  by  no  means  dis- 
appeared. But,  to  return  to  geography,  I  wish  to  point  out  to  jou  what  a 
very  remarkable  feature  of  the  Andes  this  long  natural  valley  presents.  On 
one  side  of  it  jou  have  what  is  called  the  black  cordiilera,  not  rising  so  high 
as  the  enow  limit,  but  I  believe  that  in  the  mines  of  that  black  cordiilera 
you  would  find  the  water  frozen  to  a  considerable  depth.  And  there  is  another 
feature  which  I  am  given  to  understand  is  met  with  in  this  long  lateral  valley, 
which  is  that  the  snow-level  on  the  western  side  is  much  lower  than  in  any  other 
part  of  the  equatorial  Andes,  and  this  is  accounted  for  by  the  fact  that  the  bhck 
Cordilleras  in  this  pnrt,  which  is  nearly  100  miles  long,  is  unbroken  by  any 
river.  There  is  no  opening  in  it,  and  the  consequence  is,  no  warmth  comes  up 
from  the  coast,  which  is  the  case  m  other  parts  of  the  Ande?,  and  therefore  the 
snow-level  on  the  opposite  line  of  mountains  is  lower  than  in  any  other  part  of  the 
equatorial  Andes.  1  cannot  help  wishing,  after  listening  to  what  has  been  said, 
about  this  famous  range  of  mountaios,  that  we  could  institute  a  close  and  thorough 
investigation  into  the  Andean  system ;  that  we  could  tell  oQT,  say,  five  or  six  of  our 
most  eminent  geographers  to  undertake  certain  parts  of  the  Andes,  to  examine 
their  history  and  all  that  is  known  about  them;  and  to  explain  to  us  fully  the 
system  in  each  section  that  they  may  undertake.  I  would  take  first,  say,  from 
the  equator  to  the  river  Santa;  then  this  ])art  that  we  have  been  considering 
to-night,  from  the  river  Santa  to  the  north  of  Gerro  Pasco ;  next  the  division  from 
Oerro  Pasco  to  Vilcafiota.  Another  geographer  might  undertake  the  basin  of  Lake 
Titicaca ;  and  then  we  should  call  upon  Sir  Thomas  Holdich  to  take  the  rest  of  the 
Andes  down  to  Graham  Land.  I  shall  try  in  the  future  to  see  whether  such  a 
geographical  investigation  cannot  be  organized.  But  we  must  now  pass  a  cordial 
vote  of  thanks  to  this  enterprising  yonng  mining  engineer,  Mr.  Encck,  for  the 
valuable  communications  he  has  been  so  good  as  to  send  us,  and  for  the  photo- 
graphs and  drawing  which  accompany  them,  and  which  will  all  be  printed  more  fully 
in  the  Journal, 


THE  IDEAL  TOPOGRAPHICAL  MAP.* 

By  Major  C.  F.  OLOSE,  G.M.G.,  R.E. 

The  topographioal  maps  conBidered  in  the  following  brief  paper  are 
those  of  which  the  scales  vary  from  -^^^  to  ^^ouou^  ^^  roughly,  from 
2  inches  to  1  mile  to  4  miles  to  1  inch.  And  it  is  not  proposed  to 
discuss  field  preccdure  or  survey  nethods,  but  only  to  consider  the 
printed  map. 

A  topographical  map  should  possess  the  following  qualities : — 

1.  All  the  information  which  it  presents  should  be  accurate. 

2.  It  should  present  as  much  information  as  possible. 

3.  The  information  should  be  presented  as  intelligibly  as  possible. 

*  Research  Department,  December  15, 1904. 
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The  first  quality,  that  of  accuracy^  mainly  depends  upon  the  methods 
used  in  the  field,  and  in  thb  respect  the  government  maps  of  most 
civilized  countries  can  hardly  be  improved  upon.  The  point  is,  more- 
over, one  upon  which  all  are  agreed,  i.e.  that  the  field  methods  mnst  he 
such  that  there  shall  be  no  plotable  error  on  the  printed  map.  Bot 
when  we  come  to  conditions  2  and  3,  we  find  some  divergence  of  opinion 
and  practice. 

The  amount  of  information  which  can  be  shown  and  the  selection  of 
the  information  to  be  shown  are  two  aspects  of  the  same  question.  The 
insertion  of  unnecessary  matter  may  harm  a  map  oonsiderably ;  as 
instances  of  this  we  have  the  parish  boundaries  on  the  Ordnance  Survey 
engraved  1-inch,  and  the  signs  for  cultivation  on  the  Spanish  ^oouo* 
But  the  opposite  defect  is  far  more  common,  viz.  the  omission  of  useful 
matter.  The  most  common  fault,  perhaps,  is  the  want  of  numbered 
heights,  and  the  next  most  common  fault  is  insufficiency  of  names.  As 
illustrations  of  the  former  defect  may  be  quoted  some  Indian  topogra- 
phical maps,  on  which  an  abundance  of  heights  are  shown  on  the  tops 
of  the  hills  and  very  few  in  the  valleyF.  Another  common  omission  is 
that  of  essential  details  in  the  hill  features,  caused  by  a  too  rough 
generalization  in  the  process  of  reduction  from  a  larger  scale. 

Another  defect,  frequently  met  with  in  maps  on  scales  of  l.J^^^^^,  and 
smaller,  is  the  omission  of  minor  roads  and  tracks.    This  is  sometimes  a 
serious  mistake.    It  is  often  better  to  crowd  the  sheet  with  all  the  roads 
there  are,  rather  than  produce  an  easily  read,  simple,  but  misleading 
map.     It  is,  however,  clear  that  the  whole  matter  of  the  selection  of 
information  to  be  shown  on  a  map  is  maioly  conditioned  by  two  factors 
— the  scale  of  the  map  and  the  character  of  the  country ;  a  statement 
which  may  be  put  in  the  form  of  a  truism,  viz.  that,  given  the  amount 
of  information  required,  the  scale  of  the  map  will  depend  upon  the 
closeness  of  the  detail.     Thus,  a  2-inch  scale  for  Jersey  is  equivalent  to 
a  1-inch  for  Kent,  a  ^-inch  for  South  Africa,  or  a  f-inch  for  certain 
regions  in  tropical  Africa. 

It  is,  perhaps,  possible  that  a  class  of  map  might  be  devised  which 
would  sbow  the  main  features  at  a  glance,  and  the  minor  features  by 
means  of  a  magnifying-glass.  If  we  imagine  a  glass  to  be  used  with  a 
power  of  2,  we  could  put  as  much  information  on  a  ^-inch  map  as  we 
now  find  on  a  l-inch  map.  There  would  certainly  be  great  difficulties 
in  printing  such  maps  in  colour,  and  simple  reduction  will  not  produce 
the  required  effect.  Bat,  though  the  attempt  might  result  in  failure,  it 
would  be  worth  making.  From  an  army  point  of  view,  anything  which 
reduces  the  bulk  of  the  maps  which  have  to  be  distributed  and  carried 
is  to  be  encouraged. 

Almost  all  Government  maps  are  published  with  wide  margins. 
These  margins  are  only  useful  for  holding  the  map  by.  They  might  be 
utilized  for  presenting  additional  information.   This  might  conveniently 
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take  the  form  of  photographs  likely  to  assist  in  conveying  olear  ideas  of 
the  snrface  features,  especially  of  the  vegetation,  or  of  special  objects 
and  landmarks  likely  to  help  in  identifying  positions.  Engraved  views 
have  long  been  the  accompaniment  of  the  Admiralty  charts,  and  the 
same  principle  might  nsefnlly  be  adopted  for  topographical  maps.  It 
is,  of  course,  not  snggested  that  a  map  should  be  garnished  with 
photographic  *'  tit-bits  "  of  local  scenery.  No  photograph  should  be 
printed  which  is  not  typical  and  characteristic,  or  likely  to  be  useful 
to  a  traveller.  The  photographs  would  be  printed  from  "  process " 
plates. 

The  quality  of  intelligibility  depends  more  upon  the  use  of  colour 
than  npon  anything  else.  It  may  be  taken  as  generally  accepted  that 
a  topographical  map  should  be  printed  in  colours;  and,  farther,  the 
following  colours  are  almost  universally  employed : — 

Blue  for  water,  green  for  woods,  brown  for  contours,  and  black  for 
lettering  and  for  the  graticule.  Shades  of  brown  or  grey  are  commonly 
used  for  the  representatioa  of  hill  featnres  on  the  layer  system. 

Other  matters  which  affect  the  intelligibility  of  a  map  are — 

The  shading  of  the  bill  features. 

The  contour  interval. 

The  lettering. 

The  bearing  of  the  edges. 

The  conventional  signs. 

Unless  the  contours  are  very  close  together,  the  addition  of  shade 
much  increases  the  legibility  of  a  map.  (Vertical  hachures  do  not 
combine  very  satisfactorily  with  contours.)  The  depth  of  the  shade 
should  vary  with  the  steepness  of  the  slope,  and  should  not  depend  on 
any  imaginary  direction  of  the  incident  light. 

Examples  of  the  combination  of  contours  and  vertical  hachures  are 
the  Ordnance  Survey  1-inch,  the  German  Y^nrooo-  Examples  of  the 
combination  of  contours  and  shade,  depending  on  an  imaginary  direction 
of  the  incident  light,  are  the  French  colonial  ^ttJ^^j  and  an  edition  of 
the  Swiss  ir;j^.  There  is  no  satisfactory  example  of  the  best  system, 
i.e,  the  combination  of  contours  and  shade  varying  with  the  steepness 
of  the  slope. 

As  regards  contour  interval,  the  following  table  will  serve  to  give  an 
idea  of  what  may  be  considered  the  normal  contour  interval.  The 
number  in  the  right-hand  column  is  found  by  multiplying  the  contour 
interval  in  feet  by  the  scale  in  inches  to  the  mile. 

Table  of  Equivalent  Contour  Intervals. 

Kqaivnient  in  feet  on  a  scale 
of  1  inch  to  1  mile. 

The  Uoited  Kingdom,  1  loch  to  1  mile 100 

»»  •»  *  n  ^w  ••"  •••  *••  ••• 

Ordnance  Survey  coU'DiAl  mapi     ... ...      50 


France 

•  •  •         •  •  • 

•  •  • 

JM33 

.  •  • 

•» 

colonial   ... 

■  ■  • 

2^^133 

... 

Germany,  Prussia 

•  •  • 

53333 

•  .  . 

•♦ 

Baden 

) 

•» 

Bavaria 

33i30 

.  •  • 

»i 

Wurtomberg 

Italy 

.  •  •        ••• 

• . . 

3T0M 

•  .  . 

»» 

• • •        •■• 

•.* 

TOlHRKJ 

•  •* 

Spain 

...        •  ■  • 

... 

50003 

.  .  . 

United  States 

... 

BlioS 

•  •  . 

»♦ 

»»           ... 

... 

M 

•  .  . 
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Eqniralent  in  feet  on  a  scale 
of  1  inch  to  1  mile. 

...  •••  •«.  •••         %9«rt 

•  *.  •.•         •••  •••         %& 

•  ••  •.•  •*•  •••  4L 
...             ...            •..            •••  oA 

*•.  •«.  .«.  •*•  Z  V 

•  *.  ...  •*.  ...  M.  Vm 

•  •.  ...  .••  •••  .   Oa 
•*•  ...  ...  •*•  ^\j 

•  *•  ...  •.•  .«■  £\j 

Mean      ...        •••        •••       57 

We  may  therefore  say  that  the  weight  of  authority  is  ia  f<avonr  of 
a  oontouT  interval  of  ahout  50  feet  for  a  scale  of  1  inch  to  1  mile,  and 
for  other  scales  in  inverse  proportions;  thus,  100  feet  for  a  ^inoh  map, 
200  feet  for  a  ^inch  map,  and  so  on. 

A  similar  result  would  have  been  arrived  at  on  the  merits  of  the 
case.  Every  one  who  uses  the  1-inch  Ordnance  map  knows  that  the 
contours  are  not  sufficiently  close  to  show  the  hill  features  clearly  in 
ordinary  country.  It  requires  a  very  steep  slope  for  contours  at  such  a 
wide  interval  to  attract  the  attention  they  should. 

This  rule  need  not  be  considered  as  applying  to  very  mountainous 
conntries,  such  as  Switzerland.  The  Swiss  Federal  maps  have  the 
following  intervals : — 

33^3        10  metres,  eqalvalent  to  82  feet  far  a  1-incU  scale. 

3ti0ig  •••  •••  *'^  »»  »»  1^**  »»         A  „ 

Lettering. — Nothing  has  so  far  equalled  engraving  on  copper  fur 
clearness.  Transfers  from  copper  to  stone  or  zinc  give  results  nearly  as 
good.  Next  to  these  comes  handwriting  on  stone  or  zinc,  or  heliozinco- 
graphic  prints  from  manuscript ;  and  the  worst  method  of  all  is  typing. 
This  remark  about  lettering  applies  also  to  contour  and  detail ;  if  fine 
work  is  required,  it  is  beat  to  engrave  on  copper  for  subsequent  transfer 
to  stone. 

The  Bearing  of  the  Right  and  Left  Edges  of  a  Map, — It  is  of  considerable 
assistance,  in  using  a  map,  if  the  right  and  left  edges  are  north-and-south 
lines,  t.e.  the  map  should  be  bounded  by  meridians.  Many  national 
maps  fail  in  this  respect;  for  instance,  the  Ordnance  1-inch,  ^inoh  and 
:^inch  maps  are  truly  rectangular  in  shape,  and  the  edges  are  not 
meridians.  In  the  extreme  eastern  and  western  sheets  the  inclination 
of  the  edges  to  the  true  north  line  amounts  to  about  4°.  The  same 
defect  occurs  in  other  national  maps. 

Conventional  Signs  are  undoubtedly  an  evil,  but  they  cannot  be 
dispensed  with  entirely.  On  certain  foreign  maps  (for  instance,  some 
French  maps)  they  are  far  too  numerous.  As  a  general  rule,  the  more 
pictorial  a  conventional  sign  is  the  better.     Thus,  a  windmill  should 
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look  like  a  windmill,  and  a  wind-pump  like  a  wind-pnmp.  Bail  ways 
should  be  given  oross-bars.  The  different  classes  of  roads  should  be 
distinguished  conventionally. 

Minor  matters  affecting  the  usefulness  of  a  map  may  be  briefly  men- 
tioned. The  scale,  even  when  metric  scales  are  used,  should  be 
expressed  in  terms  of  two  units — one  on  the  map,  one  on  the  ground. 
Thus  in  addition  to  the  statement  that  the  scale  is  yoi^oo*  should  be 
added  the  words,  '*  1  centimetre  to  1  kilometre."  When  there  is  any 
chance  of  a  colony  adopting  the  metric  system,  the  American  compromise 
^.^lQ^y  should  bd  used  instead  of  1  inch  to  1  mile,  ar<d  i^jsooo  instead  of 
^  inch.  The  magnetic  decliuation  should  be  mentioned  for  the  date  of 
publication,  and  its  annual  variation  given. 

A  map  should  be  of  moderate  size,  about  18  inches  square,  and  when 
intended  for  use  out-of-doors,  should  be  mounted  on  linen  and  folded. 
The  Ordnance  coloured  1-inch  maps  are  very  convenient  in  these 
respects. 

If  the  various  national  maps  are  criticized  on  these  lines,  they  can 
be  arranged  in  groups  somewhat  as  below — 

First-class  m^ps — Ordnance  Survey,  coloured  1-inoh. 

OWISS,   50000* 

French  colonial,  j^. 
United  States,  jr^. 
Second-class  majw— German,  xyj^joo* 

German,  ^j^. 
Spanish,  goooo- 

Enssian,  ^.^^^^^^^^  (Balkan  peninsula). 
French,  "  Carte  Vic'nale.*' 
French,  5^. 

Also  Austrian,  Italian,  Danish,  Belgian,  and  Roumanian  maps. 

It  is  not  intended  to  imply  that  the  above  is  an  exact  classification  ; 
such  an  arrangement  must  depend  a  good  deal  on  individual  taste  and 
preference.  Indian  maps,  of  which  the  field  work  is  so  admirable,  would, 
on  account  of  the  roughness  of  the  reproduction,  occupy  a  place  below 
all  those  quoted  above. 

It  is  clear  that,  as  the  field  of  exploration  narrows,  this  Society 
must  devote  an  increasing  amount  of  attention  to  mapping  and  topo- 
graphy as  opposed  to  sketching  and  exploration.  We  should  have  our 
own  standard  of  excellence  in  cartography,  and  the  standard  should 
be  a  high  one.  It  is  suggested  that  the  Research  Committee  should 
recommend  to  the  Council  the  expenditure  of  a  sum  not  exceeding  £100 
in  the  production  of  a  topographical  map  of  a  high  degree  of  excellence, 
to  serve  as  a  guide  for,  and  be  used  as  a  standard  by,  the  Society.*   This 

*  Better  still  would  be  a  series  of  maps  on  the  same  scale  depicting  the  same  tract 
of  country  in  various  styles  and  on  different  systems. 
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typical  map  would  be  most  usefal  in  the  settlement  of  oartographical 
(pestions  which  arise  in  all  parts  oF  the  Empire — snoh  questions,  for 
instance,  as  were  discussed  at  the  recent  Survey  Ck>ngre8S  in  Sonth 
Africa,  or  which  arose  in  connection  with  the  proposed  Survey  of 
Canada. 

It  would  also  serve  as  a  standard  for  candidates  for  the  Society's 
diploma. 

Colonel  Johnston  :  I  think  Major  Close's  paper  has  been  an  excellent  one.  It 
deals  in  minute  detail  with  a  large  number  of  more  or  less  matters  of  opinioDy  and 
on  the  whole,  I  think,  very  fairly  and  very  well,  but  there  are  a  ftw  points  on 
which  I  do  not  quite  agree. 

In  the  first  place,  he  mentions  it  as  a  very  common  fault  that  maps  should 
show  too  little  detail,  too  few  nameF,  and  so  on.  My  own  feeling  is  that,  as  a 
general  rule,  the  tendency  is  rather  the  other  way.  Of  course,  I  quite  admit 
some  maps  do  show  very  little  detail,  but  on  the  smaller-scale  maps,  reproduced 
by  reduction  from  the  larger  scales,  the  tendency  is  to  try  to  cram  into  the  smaller 
scales  everything  on  the  larger.  In  entering  this  room  I  noticed  some  Japanese 
maps  which  exemplify  this  tendency;  the  o^j^off  ^^  &  well-executed  map,  hut 
on  the  smaller-scale  map,  iiyj^Jaoa  ^  think,  reduced  from  it  the  names  are  too 
numerous.  Again,  although  hill  features  are  often  omitted,  it  is  a  common  thing, 
in  the  case  of  engraved  maps,  to  find  small  features  over-shown,  with  the  resuU 
that  the  main  features  are  not  brought  out  so  thoroughly  as  they  might  be. 

With  rtgard  to  the  proposal  of  Major  Close  about  having  pictures  on  the 
margins,  it  appears  to  me  the  main  object  of  margins  is  to  make  the  map  look 
better.  It  is  more  or  less  a  matter  of  opinion,  but  if  you  have  pictures  on  the 
margins  you  rather  do  away  with  that.  I  suggest  it  would  be  better  to  cut  the 
margins  o£f  if  they  are  not  needed  for  their  present  purpose. 

As  regards  the  question  of  colouring  maps,  I  quite  agree  that  for  utilitarian 
purposes  the  introiuction  of  colour  has  made  a  great  improvement,  and  it  is  now 
very  generally  adopted ;  but  I  would  certainly  hardly  like  to  rule  out  the  black 
and  white  map  so  completely  as  Major  Close  has  done.  The  Swiss  Dufour  atlas 
is  probably  as  beautiful  a  specimen  of  map-making  as  you  could  find  anywhere. 
•Some  of  the  1-inch  Ordnance  sheets  are  aJso  very  good  specimens,  and  I  should 
hardly  like  to  have  them  entirely  put  out  of  court.  The  Swiss,  of  course,  as 
we  know,  have  gone  to  colour  printing,  and  their  ^J(jo  is  a  very  good  example 
of  colour-printing,  but  hardly  so  beautiful  a  map  as  the  Dufour  atlas. 

I  don't  quite  agree  with  Major  Close  when  he  says  the  depth  of  shade  should 
vary  with  the  steepness  of  the  slope.  The  range  that  one  can  get  between  the 
darkest  possible  representation  of  hills  and  the  lightest  is  hardly  enough  to  cover 
any  except  very  great  differences  of  slopes,  and  my  belief  is  that  the  best  method 
of  representation  is  contours,  combined  with  shading  as  shown  in  the  present 
Ordnance  Survey  2-mile  maps. 

I  quite  agree  when  he  says  contours  on  the  1-inch  Suivey  maps  are  not 
sufficiently  close  for  topographical  maps  on  that  scale.  It  would  be  much  better 
if  they  had  been  at  50  feet  instead  of  100.  Unfortunately,  the  Survey  contours 
are  ascertained  with  great  accoracy  at  great  expense,  and  I  am  afraid  the  cost  of 
the  additional  contours  which  he  would  like  to  have,  and  which  I  should  very  much 
like  to  see  on  the  maps,  would  be  prohibitive. 

With  regard  to  the  lettering,  I  agree  that  good  writing  is  better  than  typing, 
but  I  am  afraid  I  am  not  prepared  to  condemn  typing  in  the  way  he  does.    As 
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a  matter  of  fact,  Dotbing  comes  Dp  to  really  good  writing,  especially  when  the 
writing  is  smalL  The  larger  the  character  the  better  typing  compares  with  writing. 
When  you  come  to  maps  reduced  by  photographic  meanp,  I  believe  typing  is  as 
good  as  any  means  that  can  be  employed.  First-class  writers  are  not  very  easy 
to  get,  and  the  advantage  of  typing  is  that  you  get  uniformity,  which  you  cannot 
get  in  writing. 

Major  CI066  also  mentions  that  he  considers  maps  intended  for  use  out-of- 
doors  should  be  mounted  on  linen  and  folded.  Well,  I  agree  as  to  their  being 
folded,  but  as  regards  being  mounted  on  linen  I  am  not  quite  eo  clear.  We  have 
introduced  recently  in  the  Ordnance  Survey  a  new  method  of  folding,  and  my 
belief  is  that  unmounted  maps  folded  in  this  way  are  almost  better  than  maps  that 
are  mounted.  They  take  up  less  room,  they  don*t  go  at  the  edges,  and  any  part  of 
the  map  can  be  read  without  unfolding  the  whole.  Therefore  in  their  case  I  don't 
think  there  is  any  advantage,  except  for  very  rough  work,  iu  mounting  on  linen. 
If  you  wish  to  get  an  ideal  map  for  working  in  the  roughest  weather  possible,  I 
think  the  only  thing  is  to  mount  in  sections  or  print  on  Japanese  paper  and  water- 
proof. The  latter  is  a  beautiful  printing  paper,  and  is  practically  untearable,  but 
it  takes  wet  badly.  If  you  waterproof  it,  the  objection  as  to  its  su£fering  in  wet 
disappeirs,  and  you  get  what  I  consider  a  very  good  map,  but  unfortonately  a  rather 
expensive  one.  We  prepared  in  this  way  a  number  of  maps  for  the  mancBuvres 
two  years  ago,  where  they  had  a  good  deal  of  wet,  and  I  believe  they  answered  very 
well. 

As  regards  Major  Close's  suggestion  that  the  Royal  G-eographical  Society  should 
give  a  sum  of  £100  for  experiments,  I  cannot  agree ;  I  think  the  Royal  Geographical 
Society  can  find  better  means  of  spending  its  money.  I  think  you  can  safely  say 
that  all  persons  and  firms  making  maps  and  dealing  with  them  are  doing  all  they 
can  to  improve  the  methods  of  reproduction,  and  I  do  not  think  the  ofier  of  £100 
would  do  very  much  to  further  improvements.  Moreover,  I  consider  a  map  must 
be  designed  very  largely  with  reference  to  the  kind  of  country  which  it  is  to 
represent.  For  instance,  I  do  not  consider  the  style  suited  for  a  closely  populated 
country  like  England  would  be  suitable  for  a  hilly  and  sparsely  populated  country  like 
South  Africa.  To  take  one  example,  you  find  in  the  American  methods  a  beautiful 
sample  of  map  where  ground  forms  are  shown  by  close  contouring,  the  same  as  in 
the  Japanese  maps.  If  you  come  to  a  country  like  Holland,  I  don't  thick  that 
would  answer  as  well.  I  think  discnssion  is  likely  to  do  as  much  gooi  as  making 
experimental  maps,  and  that  the  Royal  Geographical  Society  would  not  benefit 
cartography  by  trying  to  lay  down  a  standard.  If  the  Royal  Geographical  Society 
take  a  di£ferent  view  of  the  matter,  the  proper  authorities  will  probably  have  no 
objection  to  the  experiment  suggested  on  the  map  of  Jersey  or  St.  Helena. 

For  obvious  reasons,  I  have  referred  mostly  to  points  on  which  I  difler  from 
Major  Close ;  but  while  I  difier  on  a  few  points,  I  agree  in  many,  and  consider  that 
his  paper  is  a  most  valuable  one. 

Major  Hills:  I  should  like  to  o£fer  a  few  remarks  on  the  very  excellent 
paper  we  have  had.  I  may,  first  of  all,  express  my  agreement  with  most  of 
the  points  advanced  by  Major  Close,  and  our  differences  are  only  in  very  minor 
points.  He  says,  first  of  all,  in  speaking  of  the  accuracy  of  a  map,  that  all  details 
should  be  accurate.  It  would  be  rather  an  interesting  thing  to  discoss  how 
we  are  to  distinguish  between  the  accurate  and  the  inaccurate  details  of  a  map, 
because,  of  course,  when  we  are  dealing  with  maps  produced  from  organized 
surveys,  there  is  no  want  of  accuracy ;  still,  a  large  number  of  the  maps  we  have 

to  deal  with  are  not  so  produced,  and  it  would  be  useful  if  wo  could  get  any  idea 

I  have  never  heard  of  any  practical  suggesti'm— as  to  some  convenient  method  of 
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distinguishiDg  what  is  absolutely  fixed  and  what  only  depends  upon  inaccurate  or 
hearsay  evidence.    The  point  raised  by  Major  Close  about  the  heights  only  being 
shown  at  the  tops  of  the  hills  had  not  occurred  to  me  before,  but  certainly  it  seema 
an  extremely  common  defect.    Of  course,  when  one  thinks  of  it,  the  heights  of  the 
valleys  are  just  as  important.    The  omisnon  of  essential  details  in  hill  features, 
caused  by  undue  generalization  in  reduction,  seems  to  me  rather  a  survey  question — 
that  is  to  lay,  what  it  means  is  that  it  is  of  the  utmost  importance   that  the 
original  survey  should  be  made  on  the  same  scale  as  the  final  map ;  in  other  words, 
any  generalization  should  be  made,  not  by  a  draftsman,  but  by  a  man  who  has 
actually  seen  the  ground  and  knows  it.    I  don't  think  I  can  follow  Major  Close  in 
his  BOggestion  to  print  the  minor  details  of  a  map  so  that  it  could  be  read  through 
a  magnifying-glass.    It  would  be  quite  possible,  of  course,  to  reduce  a  map  to  such 
an  extent  so  that  it  could  only  be  read  by  a  magnifier,  and  if  on  any  occasion 
where  lightness  of  transportation  was  of  very  great  importance,  it  might  be  quite 
possible  to  make  a  map  by  photographic  reduction  which  could  be  only  used  by 
using  a  magnifier  of  the  power  of,  say,  10.    But  maps  can  now  be  produced  so 
light,  especially  with  these  specimens  Colonel  Johnson  has  shown,  that  really  the 
question  of  weight  is  not  such  a  very  important  one.    The  suggestion  to  print 
photographs  on  the  margin  does  not  seem  to  me  to  be  a  very  practical  one.     Major 
Close  talks  of  the  Admiralty  charts,  but  I  think  he  overlooks  the  fundamental 
difference  that  in  the  chart  the  important  thing  for  the  mariner  to  see  is  the 
appearance  of  a  certain  sea-port  or  headland  from  the  eea.    There  is  nothing 
equivalent  to  that  in  a  map  covering  an  ordinary  area  of  land.    If  anything  were 
to  be  put  in  the  margin,  it  might  possibly  be  plans  of  the  towns,  which  must  be 
shown  in  a  very  conventional  way  on  a  small  scale.    The  representation  of  hills  is 
the  subject  which  will  invoke  most  discussion,  and  it  is  very  difficult  to  get  any 
agreement  on  the  question,  but  I  think  we  may  agree  with  Major  Close  that  the 
combination  of  bachnres  with  contours  is  not  a  good  one.      I  think  we  may  say 
that  in  the  1-inch  Ordnance  Survey  coloured  sheets  the  hachures  really  add 
nothing  to  the  If  gibility  of  the  map.    I  am  not  quite  certain  whether  I  agree  with 
Major  Close  about  whether  the  shade  should  follow  the  slope  or  whether  it  should 
be  a  conventional  one.    I  should  like  to  see  his  specimen-map  first.    One  very 
important  point  is  a  practical  question  which  I  should  like  to  ask  practical  people, 
and  that  is  as  regards  the  method  of  shading,  the  actual  method  by  which  the 
shading  is  to  be  drawn  on  the  map.    I  should  like  to  ask  Colonel  Johnson  about 
that  particularly.    Of  course,  in  the  old  days,  it  used  to  be  drawn  on  a  stone  direct 
by  the  draftsman,  and  it  was  quite  a  laborious  process.    Now,'  on  the  half-inch 
Ordnance  Survey  maps,  it  is  done  with  a  process  block  from  a  brush  original ;  but 
I  cannot  admit  that  the  shading  on  the  half-inch  Ordnance  Survey  maps   is 
sufficient  to  add  to  the  legibility  of  the  map.    For  instance,  Icok  at  that  map  of 
North  Walep,  which  is,  as  we  know,  a  mountainous  and  diversified  country.    Seen 
from  a  little  distance,  the  shading  only  gives  the  appearance  of  a  flat  tint  with  a 
few  dark  patches ;  it  does  not  really  show  up  the  features  of  the  groand,  which 
is  the  only  justification  for  adding  the  shading.    The  St.  Helena  map  is  quite 
a  different  sort  of  example.    Looking  at  that  from  a  distance,  it  shows  up  the 
main  features  of  the  ground  very  well.    The  suggestion  of  Major  Close,  that  the 
Society  should  undertake  the  production  of  a  model  map,  seems  to  me  a  very  good 
one.    But  there  is  so  much  difi'erence  of  opinion  that  I  think  it  would  be  hardly 
sufficient  for  the  Society  to  produce  one  map ;  it  would  have  to  produce  five  or  six 
in  different  style?,  and  then  let  us  Eee  them,  and  we  could  have  another  discua^ioa 
on  the  subject. 

Mr.  Douglas  Faeshfield  :    I  feel  as  a  mere  amateur  some  diffidence  in 
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«peakiDg  in  the  presence  of  so  many  professional  map-makerp.  My  remarks  will  not 
be  in  the  sense  of  criticism,  but  mainly  in  the  sense  of  appreciation  of  the  excellent 
work  done  by  the  Survey.  I  think  the  Society  may  fairly  congratulate  itself  on 
the  adoption  of  a  method  it  strenuously  advocated — the  use  of  colourp.  I  do  not 
say  the  universal  use,  because  I  entirely  agree  with  the  Director  of  Surveys  on  this 
point.  I  am  sure  that  the  new  maps  will  be  appreciated  by  the  public.  With 
regard  to  the  question  of  how  contoured  maps  should  be  coloured,  whether  the 
depth  of  the  shade  should  correspond  with  the  steepness  of  the  slope,  I  cannot 
Agree  with  Major  Close.  About  fifteen  years  ago  a  new  issue  of  beautifully 
contoured  maps,  called  the  Siegfried  Atlas,  was  made  in  Switzerland.  It  did  not 
give  satisfaction  ;  it  was  found  that  the  public  did  not  read  it  easily,  and  various 
experiments  were  made,  of  which  I  see  one  here,  with  a  view  to  making  the 
contoured  maps  picturesque  by  colouring  them.  From  my  point  of  view,  contours 
give  the  kind  of  information  we  want  for  scientific  use,  and  you  put  in  the 
colouring  for  another  purpose — to  enable  the  average  middle-class  man  to  read 
the  map  easily.  The  preferable  method,  therefore,  is  that  which  best  secures  this 
end.  I  confess  that  until  I  have  seen  a  satisfactory  map  produced  in  the  way 
Major  Close  suggests,  I  shall  lean  to  the  artistic  mode  of  colouring,  which  is 
intended,  not  to  repeat,  but  to  supplement  the  information  which  is  adequately 
given  by  the  contour.  I  feel  some  doubt  as  to  the  desirability  of  what  has  lately 
been  done  in  ooe  of  our  Ordnance  maps  in  colouring  the  woods  green.  It  may  be 
valuable  for  military  purposes,  but  for  general  purposes,  I  think  it  rather  destroys 
the  picturesque  legibility  of  the  map;  it  makei  it  look  spotty  at  a  distance,  and, 
so  far  as  I  can  judge,  you  only  get  approximate  accuracy  with  regard  to  the  woods. 
That  may  be  partly  owing  to  the  constant  destruction  of  woods.  With  regard  to 
what  is  said  about  the  quantity  of  names,  I  think  thera  is  another  still  more 
important  question,  and  that  is  their  selection.  I  know  selection  is  difficult,  and 
I  appreciate  the  pains  taken  with  regard  to  the  retention  of  characteristic  names. 
Then  with  regard  to  the  distinction  of  roads,  I  notice  in  the  new  maps  they  are 
iiivided  into  three  classes.  I  am  curious  to  know  what  principle  this  classification 
is  based  on.  In  France  the  first-class  road  would  be  the  Route  Nationale,  the 
second  would  be  the  Route  Departmental,  and  the  third  the  Route  Yicinale. 
But  I  cannot  make  out  on  what  principle  it  is  done  in  England.*  In  the  old 
maps  the  distinction  between  roads  was  one  of  the  greatest  defects ;  the  new 
maps  are  improved.  Again,  I  do  not  know  whether  I  am  quite  in  order  in 
mentioning  it  here,  but  I  cannot  help  feeling,  as  we  are  met  to  discuss  maps,  that 
we  ought  not  to  pass  without  mentioa  their  defective  distribution.  The  clumsy 
and  uopractical  way  in  which  the  Post  Office  has  taken  in  hand  the  distribution 
of  Ordnance  Maps  is  a  misfortune.  Perhaps  some  scheme  might  be  introduced 
to  improve  the  distribution.  The  present  Director  has  done  so  much  that  I  cannot 
help  hoping  he  will  succeed  in  this  matter  also.  With  regard  to  the  suggestion 
that  the  Society  should  spend  £100  in  making  a  model  map ;  I  quite  agree  with 
the  reasons  given  to  show  that  it  would  not  be  a  very  desirable  use  of  the  Society's 
money,  and  I  doubt  if  the  sum  suggested  would  produce  anything  useful.  As  the 
Director  of  Surveys  has  said,  I  think  we  may  leave  it  to  the  people  who  make  the 
maps  to  go  on  experimenting,  and  that  if  we  produce  a  typical  map,  we  shall 
probably  within  the  next  five  years  want  to  alter  it  again. 

M'*.  Bolton  :  I  should  like  to  remind  Major  Close  that  a  combination  of 
contours  and  shade  varying  with  the  steepness  of  slope  has  already  been  tried. 
Some  thirty  years  ago  a  map  of  Jerusalem  was  engraved  for  Murray's  Ancient 


*  1  have  since  been  informed  it  is  on  the  width  of  the  roads. 
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Atlas.  The  OrdoaDce  contours  were  used  as  a  foundatioD,  and  a  rery  careful 
arrangement  of  hacbures  according  to  a  strict  scale  was  drawn  upon  them,  and  the 
map  engraved.  I  think  if  he  were  to  try  a  combination  map  of  that  sort  he 
would  find  it  very  successful.  Bat,  as  has  already  been  said,  such  a  map  is  too 
ezpensive  for  the  private  publisher  to  undertake.  A  standard  map  is,  I  thlnk^ 
impossible ;  £100  wou^d  only  produce  a  few  inches.  An  ordinary  1-inoh  OrdnaDoe 
sheet  costs  something  like  £500.  And  after  all,  is  there  anything  better  than  aa 
engraved  ordnance  sheet  ? 

Dr.  Hebbebtsok  :  I  should  like  to  thank  Major  Close  for  introducing  this 
subject.    He  seems  to  me  to  have  looked  at  the  map  too  much  from  the  point 
of  view  of  the  military  man,  who  wants  as  much  detail  as  possible.    I  often  want 
names  and  roads  and  boundaries,  which  interfere  with  the  clear  representation  of 
the  surface  features,  eliminated  from  the  map.    At  the  present  time  the  1-inch 
sheets  are  printed  from  at  least  two  plates,  one  containing  the  names,  the  riverp, 
the  roads,  and  other  features,  and  the  other  plate  the  hill-shaded  plate,  with 
spaces  left  for  the  names  on  the  first«mentioned  plate.    I  think  a  very  considerable 
f  ervice  would  be  done  if  those  two  plates  were  slightly  modified,  and  if  on  one 
plate  we  had  the  coast,  the  rivers,  the  contour-lines,  and  the  hill  shading,  and 
on  the  other  the  names,  roads,  boundaries,  and  other  details — that  is,  the  permanent 
physical  features  would  be  represented  on  one  plate,  which  could  bo  printed  and 
studied  separately,  while  for  those  who  wished  to  read  the  names  and  other  details 
the  map  could  be  produced,  as  at  present,  from  two  plates.    Perhaps  an  even  better 
way  would  be  to  use  an  ordinary  paper  print  for  the  feature  lines,  and  to  print  the 
names  and  roads  and  other  symhols  on  transparent  paper,  which  could  be  fitted 
over  the  configuration  map.    Of  course,  other  distributions  could  be  fainted  on 
tracing-paper  in  the  same  way.    It  seems  to  me  important  that,  in  addition  to 
having  the  contours  close  enough,  they  should  be  at  regular  intervals.     At  the 
present  time  the  Ordnance  maps  cannot  always  be  used  for  the  comparison  of 
slopes  without  calculation,  because  the  contour  intervals  are  not  uniform.     I  think 
we  might  quite  well  adopt  the  American  plan  of  having  a  closer  contour  interval 
of  20  feet  in  the  plain,  and  of  50  feet  or  100  feet  in  the  hilly  parts  of  the  country. 
The  use  of  oIoec  contouring  in  geographical  investigations  has  been  very  well 
shown  in  the  work  of  Prof.  Kendall  on  the  '  Glacial  Lakes  of  Cleveland,  in  North 
Yorkshire.'    In  connection  with  the  specimen  maps,  I  am  sorry  not  to  see  the 
?o(^z)u  Frei^ch  map  and  the  39 J ^u  ^^  Southern  Germany,  which  I  think  ought 
to  have  been  in  the  list  of  first-class  maps.     I  think  that  making  the  margin 
meridians  is  a  very  bad  plan,  bscause  if  you  want  to  look  at  many  sheets  at  a 
time,  which  I  constantly  have  to  do,  it  is  very  difficult  to  make  the  sheets  fit.     Ic 
would  be  much  better  to  make  the  sheets  rectangular,  fitting  at  the  bottom  (in 
the  northern  hemisphere),  or  else  in  the  middle,  and  repeating  a  roughly  triangular 
part  on  the  nest  sheet.     I  think  if  we  are  to  have  an  ideal  map  made,  the  island 
chosen  might  be  the  Ibb  of  Man,  with  its  contrasting  plain  and  highland,  the  Isle 
of  Arran,  or  even  the  Isle  of  Wight. 

Dr.  Drter  :  I  do  not  think  I  can  say  anything  with  authority  on  the  subject, 
not  having  paid  special  attention  to  it.  I  am  most  accustomed  to  the  contoured 
maps  of  the  United  States  Geological  Survey,  which  seem  to  me  to  be  very  clear, 
and  to  fulfil  all  the  functions  of  a  topographic  map.  Since  coming  to  this  country 
I  have  become  more  familiar  with  maps  of  other  kinds,  and  I  see  some  advantages 
in  them  over  the  strictly  contoured  map,  the  principal  one  being  their  graphic 
character.  The  objection  to  the  purely  contoured-map  is  its  want  of  graphic 
character  and  the  inability  of  the  ordinary  person  to  read  it.  But  I  find,  as  a 
teacher  of  geography,  that  it  is  necessary  for  most  persons  to  learn  to  read  any 
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kind  of  a  map ;  even  the  simplest  map  is  not  read  spontaneously,  and  I  do  not 
thibk  that  it  is  more  difficult  to  teach  a  person  to  read  a  contoured  map  than  any 
other.  I  do  not  know  that  I  can  add  anything  of  value  to  this  ^scussion.  I 
iwill  only  express  my  preference  for  the  contoured  map  for  showing  relief. 

Captain  Hussell-Browk  :  I  only  wish  to  make  a  few  remarks  on  two  points. 
The  first  is  the  question  of  reduction  of  maps  by  photography.  I  have  a  specimen 
of  the  new  Ordnance  Survey  i^j^jioiiiJ  °^^P  ^^  England,  which  has  been  reduced  by 
photography  to  a  quarter  of  its  size.  All  the  names  on  the  reduction  are  legible 
with  the  help  of  a  magnifying-glass  with  a  strength  of  about  three.  It  seems  to 
me  that  such  reductions  would  be  useful  as  key  maps  for  military  purposes.  The 
other  point  I  want  to  raise  is  a  question  on  which  there  seems  to  be  much  difiference 
of  opiQioD,  perhaps  more  so  than  on  anything  else  connected  with  the  reproduction 
of  an  ideal  topographical  map,  and  that  is  the  best  method  of  representing  hill 
features.  If  you  look  round  the  maps  on  the  walls,  you  will  find  a  Swedish  map 
which  clearly  represents  the  hill  features  on  the*' layer  system.*'  This,  in  my 
opinion,  is  the  best  way  of  showing  hill  features  on  small-scale  topographical  maps. 
I  think  this  method  is  suitable  for  maps  on  a  scale  of  4  inches  to  a  mile  and  under. 
A  point  about  this  Swedish  map,  which  seems  capable  of  improvement,  is  that  all 
the  hill  features  might  be  printed  together  from  one  copper  plate  or  copper  transfer, 
instead  of  requiring  something  like  half  a  dozen  plates.  Oa  this  system,  the 
Ordnance  Survey  i  inch  to  1  mile  maps  of  England  and  Wales  would  require 
about  seventeen  di£ferent  gradations  of  colour  to  show  all  hills  at  contour  intervals 
of  200  feet.  There  is  a  specimen  on  the  table  of  this  so-palled  **  layer  system  **  of 
reproducing  bill  features,  showing  something  like  thirteen  or  fourteen  di£ferent 
gradations  of  colour  reproduced  simultaneously  from  one  copper  engraving.  I 
agree  with  Mr.  Reeves  that  this  ''  layer  system*'  could  be  improved  by  graduating 
the  colours  between  each  successive  contour,  so  as  to  avoid  giving  the  impression 
of  steps  to  the  slopes. 

Mr.  George  Philip:  In  the  preceding  discussion  I  think,  with  Dr.  Herbertson,. 
that  too  much  stress  has  been  laid  upon  military  requirements  in  a  topographical 
map.  But  the  scope  of  an  inquiry  like  this  is  to  find  out  what  is  for  all  purposea 
the  ideal  topographical  map,  and  as  regards  this  I  think  a  solution  has  not  been 
arrived  at.  If  we  banish  the  question  of  expense  of  production)  which  so  largely 
handicaps  the  private  publisher,  there  is  no  doubt  that  the  use  of  colours  makea 
for  the  beauty  and  value  of  a  map.  And  if,  in  addition  to  the  colours  advocated 
by  Major  Close,  we  combine  tiot^,  contours,  and  hachures,  we  can  obtain  a  still 
more  graphic  effect.  To  my  mind  a  perfect  topographical  map  would  be  a  kind  of 
picture  in  which  the  elevations  would  be  shown  in  detail  by  hill  shading,  the 
relative  height  by  contour-lines  (which  when  used  by  themselves  are  apt  to  ignore 
incidental  surface  features),  and  the  absolute  height  above  sea-level  by  a  system 
of  tinting  in  '*  layers.*'  I  do  not  think  such  a  combination  of  flat  tints,  contour- 
lines,  and  hill  shading  has  been  sufficiently  emphasized ;  it  seems  to  me  it  would 
give  the  most  perfect  result.  In  conclusion,  I  cordially  agree  with  what  Mr. 
Freshfield  and  Mr.  Ravenstein  have  said  on  the  question  of  educating  the  public. 
The  general  public  expects  the  price  of  maps  to  be  so  low,  that  the  production,  by 
private  enterprise  at  least,  of  really  good  and  valuable  maps  printed  in  a  number 
of  colours  becomes  almost  impossible. 

Major  C.  B.  Simonds,  r.g.a.  :  I  think  no  opportunity  should  be  lost  in  afifording 
information  by  styles  of  printing  and  use  of  colours,  of  which  in  English  maps  full 
advantage  is  not  taken.  For  instance,  following  logical  reasoning  (fur  simplicity), 
nothing  in  nature  being  bolt  upright,  upright  printing  should  only  be  used  for 
everything  artificial — the  work  of  man's  hands — Dames  of  towns,  villages,  buildings. 
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railways,  roads,  etc. ;  while,  the  natural  slope  of  printiDg  bciog  to  the  right,  names 
cf  mountain?,  forests,  rivers,  plains,  etc.,  should  be  in  type  sloping  to  the  right ; 
and  peoples,  tribes,  tribal  districts,  parishes,  etc.,  in  t^pe  sloping  *' back-hand,"  to 
the  left.  As  to  colours,  where  employed,  heights  of  hills  and  contours  should  be 
in  brown;  heights  of  rivers  across  them  in  blue  (at  normal  water-level  or  mean 
tide) ;  anything  artificial,  roads,  railways,  bridges,  etc.,  figures  in  black.  Complete 
absence  of  artificial  e£f6Ct  is  imperative;  the  beauty  of  the  ideal  map  must  be 
beauty  unadorned. 

Major  Hills:  I  should  like  to  make  another  remark  or  two.  Dr.  Herbertson 
was  talking  about  the  separation  of  the  natural  features  on  the  map  from  the 
artificial  features.  That  is  one  of  tbe  points  of  printing  a  map  in  colours.  If,  for 
instance,  the  hills  are  printed  in  brown,  and  the  water  in  blue,  and  the  detail  and 
names  in  black,  by  printing  only  the  Hue  and  brown  tog«*ther  you  get  a  repre- 
sentation of  the  land  and  its  surface  features.  A  good  deal  of  obloquy  has  been 
thrown  on  the  British  public  in  this  discussion.  They  have  been  described  as  not 
iislng  maps,  and  not  being  interested  in  them.  I  think  that  might  have  b:en  very 
true  ten  years  ago,  but  I  doubt  if  it  is  the  case  now.  I  think  if  you  went  to,  say, 
the  Lake  District,  you  would  find  just  as  many  maps  used  as  at  Ghamouniz.  I  am 
sure,  if  the  Ordnance  Survey  could  arrange  to  put  their  maps  on  the  railway  book- 
stalls, they  would  have  an  enormous  sale,  especially  for  the  half-inch  maps.  The 
question  that  has  been  raised  as  to  representing  slopes  in  different  layers  rather 
emphasizes  what  I  said  before  about  the  necessity,  if  we  are  going  to  have  a 
specimen  map,  of  having  two  or  more.  Major  Close  proposed  a  system  by  which 
the  steepness  of  the  slopes  was  represented  by  the  darkness  of  the  shade.  Now, 
here  is  a  proposal  by  which  the  depth  of  bhade  depends  on  the  height  above  sea- 
level  ;  they  are  both  consistent  systems,  and  which  has  the  advantage  is  a  question 
of  taste. 

Mr.  Reeves  :  I  have  listened  with  great  interest  to  Major  Clone's  paper  and  to 
the  discussion  that  has  followed,  and  think  we  ought  to  be  obliged  to  him  for 
re-directing  our  attention  to  this  most  important  subject.  I  say  re-directing,  for  it 
is  a  matter  which,  as  most  of  U3  are  aware,  has  been  for  a  long  time  under  the  con- 
sideration of  tbe  Society,  and  I  remember  quite  well,  about  fifteen  years  ago,  a 
special  committee  being  formed  to  deal  with  it.  One  of  the  many  valuable  results 
of  Dr.  Scott  Keltic's  '  Keport  on  Geographical  Education,'  which  appeared  about 
that  time,  was  to  create  a  fresh  interest  in  topographical  methods,  and  aince  then 
the  matter  has  not  been  lost  sight  of.  It  is,  therefore,  not  a  new  subject  to  us. 
Personally  I  should  very  much  like  to  see  a  specimen  topographical  map  prepared, 
as  it  would  be  useful  to  me  for  Instruction  purposes.  I  could  hand  it  round  and 
show  pupils  what  is  required,  and  the  sort  of  map  that  would  be  expected  from  them. 
The  cost  would  naturally  depend  upon  the  method  of  production,  but  I  doubt  if 
£100  would  be  sufficient ;  however,  I  think  it  would  be  a  good  thing  if  it  could  be 
done.  There  are  many  points  in  Major  Close's  lecture  I  should  have  liked  to  have 
said  something  about,  and  several  things  I  intended  to  eay  have  been  said  already. 
The  representation  of  the  hill  features  is  one  of  the  most  important  matters.  We 
are  all  well  acquainted  with  the  various  methods  shown  on  the  dififerent  maps  on 
the  screens  around  the  room.  The  layer  system  of  tinting  and  contours  is  valuable 
for  some  purposes,  but  in  many  respects  it  is  far  from  satisfactory.  It  always  gives 
the  impression  of  a  country  consisting  of  a  series  of  steps  or  terraoes,  which,  as  a 
rule,  is  not  in  the  least  true  to  nature.  Then,  again,  the  tints  are  very  often  £ar 
from  what  they  ought  to  be.  It  appears  to  me  that  if  we  are  going  to  adopt  this 
system  at  all  we  should  use  gradations  of  tints  of  one  colour  only,  and  not  two  or 
three  diffei-ent  colours.    For  instance,  I  feel  sure  it  is  a  mistake  to  jump  suddenly 


THE  IDEAL  TOPOGRAPHICAL  MAP— DISCUSSION.  645 

from  green  to  brown.  Such  an  abrupt  transition  is  incongruouB,  to  say  the  least, 
and  without  any  change  in  the  natural  features  to  warrant  such  an  abrupt  change 
in  colour.  I  have  often  known  persons  unacquainted  with  such  maps  to  be  misled 
by  this  sudden  change  in  colour,  and  it  certainly  has  a  way  of  (uggesting  that 
where  the  green  terminates  is  the  limit  of  vegetation,  in  spite  of  any  explanation 
of  the  tints  which  may  be  printed  on  the  map.  For  ordinary  purposes  perhaps  the 
combination  of  shading  with  contour-lines  might  be  recommended ;  the  contour- 
lines  should  show  the  di£fereDce  of  height  with  all  the  scientific  accuracy  required, 
and  the  shading  ought  to  give  the  graphic  effect.  Doubtless  for  general  purposes 
it  is  best  to  assume  the  light  to  fall  vertically  and  the  shading  to  increase  in  in- 
tensity with  the  slopp,  but  I  do  not  quite  agree  in  condemniog  the  oblique  method 
altogether,  for  there  are  occasions,  especially  in  mountainous  regioup,  when  this 
method  gives  a  far  better  effect  than  any  vertical  lighting  would  do.  Of  course, 
the  drawback  to  the  oblique  method  is  that  it  tends  to  give  an  erroneous  impression 
of  relative  iblop3s,  but  this  is  greatly  due  to  the  fact  that  it  is  often  overdone,  as 
is  the  case  with  several  of  the  maps  before  you.  Whenever  the  system  is  adopted 
it  should  be  combined  with  carefully  drawn  contours,  which  would  prevent  anyone 
being  misled.  As  to  making  use  of  the  margins  of  the  maps,  I  have  often  thought 
that  there  are  times  when  they  could  be  utilized  with  advantage,  especially  when 
space  is  a  consideration.  In  addition  to  charactfriutic  viewp,  as  suggested  by 
Major  Close,  why  cot  give  vertical  sections  across  the  country  in  different  direc- 
tions upon  them.  There  are  many  other  points  I  might  mention,  but  time  will 
not  permit.  As  to  the  method  of  folding  so  as  to  make  the  best  use  of  space  for 
tourist  or  military  purposes,  I  had  recently  brought  under  my  notice  a  suggestion, 
which  seems  very  good.  This  consists  in  an  ingenious  system  of  mounting  sections 
of  the  map  upon  the  back  so  as  to  give  the  continuation  in  any  direction  by  simply 
folding  over.  The  idea  can  be  seen  from  the  map  which  I  now  place  before  you. 
It  should  be  explained  that  the  maps  upon  the  screens  are  merely  those  referred  to 
by  Major  Close  in  his  paper,  and  no  attempt  has  been  made  at  a  complete  exhibition 
of  specimens  of  topographical  maps. 

Captain  Creak  :  I  have  a  small  question  tD  ask,  but  it  is,  however,  an  im- 
portant one.  Major  Close  sayp,  '*  the  magnetic  declination  should  be  mentioned ' 
for  the  date  of  publicitioo,  and  its  annual  variation  given.*'  He  has  taken  as 
an  ideal  island  the  island  of  Sr.  Helena.  Well,  what  declination  could  he  give 
there,  because  its  value  varies  in  every  part  ?  All  islands  are  similarly  affected  ; 
in  fact,  wherever  yon  go  on  land  you  will  find  local  disturbances  of  magnetic 
declination  from  the  normal  value.  I  therefore  suggest  that  the  normal  magnetic 
declination  or  variation  should  be  givan  on  maps,  and  instead  of  the  words  **  annual 
variation,*'  the  annual  decrease  or  increase.  I  think  these  are  important  for  a  map, 
and  in  regions  where  the  magnetic  declination  is  largely  disturbed,  a  note  to  that 
effect  should  be  given. 

The  Chairman  :  Before  asking  Major  Close  to  reply  to  some  of  the  criticisms 
that  have  been  made,  I  should  like  to  make  one  or  two  remarks.  We  have 
covered  such  a  wide  area  this  afternoon  in  our  discussion,  that  it  almost  seems 
as  if  we  had  room  enough  for  another  afternoon's  discussion  on  this  subject.  Ttie 
discussion  so  far  has  only  really  referred  to  what  may  be  called  finished  topographic 
maps.  But  there  is  a  great  deal  to  be  said  about  maps  which  are  not  quite  so 
complete  as  those  you  see  on  the  walls  around  you.  Major  Close  begins  by  stating 
that  one  requisite  in  a  map  should  be  that  all  the  information  it  presents  should 
be  accurate.  Nobody  disagrees  with  that  proposition,  I  am  quite  sure,  but  it  is 
impossible  sometimes  to  carry  it  out.  The  question  is,  when  you  have  a  map 
made  up  of  material  which  is  not  homogeneous,  some  of  which  you  know  to  be 
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inaccurate,  but  which  at  the  same  titoe  represents  country  which  is  entirely  new 
and  has  never  been  mapped  before,  what  are  you  to  do  ?  Of  this  class  are  many 
maps  of  most  important  tracts  of  country  extending  beyond  the  frontiers  of  India. 
It  is  impossible  to  say  of  them  that  all  the  information  contained  is  of  equal  value. 
It  is  most  difficult  to  combine  all  sorts  of  material  in  the  map  so  that  there  shall 
be  no  mistake  as  to  what  the  actual  value  of  any  one  part  may  be.  I  am  inclined 
to  agree  with  the  remark  made  by  Dr.  Dryer,  that  some  of  the  American  maps  as 
nearly  approach  to  the  typical  topographical  map  as  possible ;  but  I  have  also  a 
very  great  admiration  for  certain  Swiss  maps.  As  regards  the  representation  of 
hill  shading,  there  is  just  one  method  which  I  think  no  one  has  referred  to,  and 
which  is  the  method  which  we  have  adopted  in  India  after  very  many  years  of 
trial  and  experiment,  which  is  found  to  answer  best  in  the  hands  of  our  native 
topographers.  Tiiat  is  the  system  of  broken  horizontal  hachuring,  combined  with 
the  continuous  contour  when  possible.  It  is  not  always  possible  to  secure  the 
necessary  time  or  money  for  running  out  accurate  continuous  contours.  The 
continuous  contour  system  is  no  doubc  the  most  scientific  method  of  representing 
ground  yet  devised,  but  I  should  doubt  extremely  whether  it  has  been  possible 
to  carry  out  all  the  continuous  contours  shown  in  the  American  maps  with  strict 
accuracy ;  and  if  they  are  not  accurate  they  are  misleading.  I  haiRB  had  lately 
to  deal  with  maps  in  South  America  which  were  mapped  on  that  system  by 
CDntineotal  topographers.  Th9  mapping  was,  of  co  ine,  not  of  the  highest  order. 
It  was  carried  out  very  rapidly  under  the  sort  of  conditions  in  which  we  generally 
run  out  our  geographical  maps  in  India,  and  it  was  an  attempt  to  represent  the 
country  by  a  system  of  continuous  contours.  The  result  was  in  many  cases  moet 
misleading.  In  some  instances  it  was  impossible  to  tell  whether  a  single  contour 
represented  a  hill  or  a  depression.  I  may  add  that  the  system  of  adding  shading 
to  the  hachures  in  order  to  intensify  the  relief  cf  the  hills  has  also  been  tried  very 
extensively  in  India,  and  found  to  fail  in  the  field  for  the  reason  that  no  two  men 
have  the  same  idea  as  to  the  amount  of  shading  which  should  be  applied  in  order 
to  give  effect  to  a  given  slope.  We  do  not  find  that  difficulty  as  regards  the  pen 
and  ink  drawing  of  the  horizontal  hachuring.  Men  trained  in  the  same  school 
produce  maps  that  are  fairly  concordant  in  their  results.  The  representation  of 
a  slope  of  a  certain  steepness  in  one  man's  map  will  be  about  the  same  in  all  the 
field  maps.  That  is  not  so  when  they  are  allowed  to  make  use  of  the  brush.  Then 
their  artistic  fiemcy  comes  into  pla}^  and  all  sorts  of  errors  creep  in.  But  on  the 
whole,  in  the  reproduction  maps,  I  may  say  that  I  agree  that  the  addition  of 
shading  is  most  distinctly  efifective,  if  it  is  not  absolutely  instructive.  Major  Close 
calls  attention  to  the  deficiency  in  the  number  of  heights  shown  on  the  face  of  the 
map  as  regards  the  il«ins.  This  undoubtedly  is  a  very  great  and  very  common 
fault,  but  the  reason  of  it  is  that  the  heights  which  are  given  are  chiefiy  those  of 
hill-tops  fixed  in  the  course  of  triaogulation.  It  merely  emphasizes  the  necessity 
for  the  free  use  of  the  clinometer  in  the  topographer's  hands.  The  topographer  is 
generally  responsible  for  heights  of  roads  and  rivers,  but  I  admit  that  these  arc 
often  deficient  in  number.  Now,  as  regards  the  specimen  map,  for  which  it  has 
been  proposed  to  apply  a  given  sum,  I  do  not  quite  know  whtther  it  is  clear  to 
every  one  here  that  it  was  only  intended  to  carry  the  proposal  out  strictly  within 
the  limits  of  the  Royal  Geographical  Society's  premises.  There  was  no  idea  of 
offering  £100  for  competition ;  it  was  merely  to  be  voted  for  the  purpose  of  pro- 
ducing, so  far  as  we  could,  what  might  be  accepted  generally  as  a  typical  topo- 
graphical map.  It  has  been  suggested  we  recommend  that  proposition  for  the 
consideration  of  the  Council  of  the  Royal  Geographical  Society. 

The  Cu AIRMAN  put  the  resolution  to  the  meeting,  and  declared  it  carried* 


GLAREANUS:  HIS  GflOORAPHr  JLJUJ)  MAPS.  647 

Major  Close  :  My  difficulty  in  replying  to  the  criticiBtns  is  that  I  agree 
with  most  of  them.  Most  of  the  discussioa  turned  on  the  representation  of 
hill  features,  and  I  think  it  would  be  a  very  good  thing  if  we  could  have  a 
bit  of  country  mapped  which  would  give  us  before  our  eyes  the  same  ground 
frhown  in  four  or  five  ways.  It  is  very  diSisult  to  compare  a  bit  of  conntry  some- 
where in  the  Sahara  with  another  bit  of  country  in  the  Uoited  Stated,  and  another 
in  Sussex.  And  it  is  very  difficult  to  get  any  idea  of  the  value  of  the  different 
methods  of  representing  hills  unless  we  deal  with  the  same  tract  of  country.  I 
was  interested  in  Mr.  Philip*s  suggestion  of  a  combination  of  shading,  tint,  and 
contours.  It  would  be  a  very  good  thing  to  try.  The  representation  of  the  same 
ground  on  different  systems  has  a  distinct  educational  advantage.  It  brings  up 
the  different  ideas  of  absolute  height,  relative  height,  snd  steepness  in  a  way  that 
no  single  form  cf  representation  can  do.  It  seems  clear  that  we  should  devote 
more  attention  to  topography  now  that  the  Society's  days  of  exploration  are 
gradually  drawing  to  a  close.  And  if  we  are  to  delineate  the  surface  features  of 
the  Earth  effectively,  we  should  make  up  our  minds  as  to  the  best  way  to  do  it. 

The  Chairman  :  I  have  only  now  to  ask  you  to  join  in  thanking  Major  Close 
for  coming  here  this  afternoon  to  give  us  such  an  interestiog  paper.  We  have  had 
a  most  valuable  discussion.  The  only  difficulty  about  it  is  that  it  has  baen  almost 
impossible  to  compress  the  amount  of  information  which  might  ba  gained  from 
an  assembly  such  as  this  into  the  space  of  time  which  was  at  our  command. 
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By  EDWARD  HEAWOOD,  M.A. 

Considerable  attention  has  been  oalled  within  recent  years  to  various 
manuscript  maps  by  Henricus  Glareanus,  the  well-known  sixteenth- 
century  philosopher  and  man  of  letters,  which  exist  in  the  libraries 
of  the  universities  of  Munich  and  Bonn,  and  which  have  been  de- 
scribed respectively  by  Professors  Oberhummer  and  Elter  (of.  Jaumaly 
vol.  10,  p.  328).  These  maps  were  of  interest  mainly  from  the  fact 
that,  as  avowed  by  Glareanus  himself,  they  were  based  on  the  long-lost 
world-map  of  Waldseemiiller,  the  recent  discovery  of  which  has 
attracted  eo  much  attention,  and  were  thus  for  a  time  the  chief  helps 
available  for  the  task  of  reconstructing  the  latter.  It  has  not  been 
generally  known  that  a  still  more  interesting  series  of  manuscript 
maps  by  the  same  hand  is  in  existence,  together  with  the  original 
manuscript  of  the  treatise  on  geography,  first  published  by  Glareanus 
in  1527,  and  subsequently  reprinted  a  number  of  times  during  the 
course  of  the  sixteenth  century.  It  may  be,  therefore,  worth  while 
to  briefly  describe  the  maps  and  manuscript,  now  in  the  possession  of 
Major-General  E.  Renouard  James,  b.e.,  pointing  out  some  of  the  ways 
in  which  they  shed  light  on  the  part  played  by  their  author  in  the 
geographical  revival  of  the  early  sixteenth  century.  A  few  preliminary 
remarks  are,  however,  necessary.     . 

Heinrich  Loriti,  better  known  by  his  adopted  name  of  Glareanus 
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(from  Glarus  in  Switzerland),  has  been  described  as  one  of  the  most 
accomplished  men  of  his  century.*  He  was  one  of  the  foremost  of  the 
band  of  "  humanists  "  who  endeavoared  to  instil  new  life  into  the  dry 
bones  of  the  scholasticism  of  the  middle  ages :  and  in  the  wide  range 
of  his  studies  were  included  mathematici,  astronomy,  history,  philo- 
sophy, classical  literature,  and  other  subjects.  He  also  acquired  some 
fame  as  a  poet,  and  at  an  early  age  obtained  the  nomination  as  "  poet 
laureate"  to  the  Emperor  Maximilian  of  Austria.  His  geographical 
contributions,  with  which  we  are  here  concerned,  formed,  in  fact,  but 
a  minor  part  of  his  many  services  to  knowledge  and  calture.  The 
small  treatise  above  alluded  to,  in  spite  of  the  favour  with  which  it 
was  received,  did  not  display  any  remarkable  knowledge  of  the  geo- 
graphy of  the  world  from  the  standpoint  of  the  third  decade  of  the 
sixteenth  century,  and  it  has  sometimes  been  cast  as  a  reproach 
against  its  author  that  he  shows  such  slight  acquaintance  with  the 
most  recent  discoveries  in  the  New  World,  while  this  seeming  ignorance 
has  been  adduced  as  an  instance  of  the  slowness  with  which  the  new 
knowledge  permeated  the  community  in  those  days.  The  chief  claim 
of  the  book  to  notice  was  held  to  be  the  fact  that  it,  for  the  first  time 
so  far  as  we  know,  described  a  convenient  method  of  constructing  gores 
for  a  globe,  which  was  much  used  during  the  period  in  question, 
various  examples  of  gores  prepared  after  this  method  having  come 
down  to  us.  In  spite,  however,  of  the  definite  statement  of  Myritins 
in  his  'Opusculam  Geographicum  rarum,'  published  at  Ingolstadt  in 
1590,  that  Glareanus  was  the  inventor  of  this  method,  doubts  have 
been  expressed  on  the  subject,  owing  to  the  fact  that,  though  the  '  De 
Geographia'  of  Glareanus  was  only  printed  in  1527,  similar  gores  are 
in  existence  which  seem  to  date  from  a  good  deal  earlier.  It  is  one 
of  the  chief  points  of  interest  in  the  manuscript  recently  brought  to 
light,  that  it  helps,  in  part  at  least,  to  remove  both  the  difficulties 
here  alluded  to. 

The  history  of  the  manuscript,  which  seems  to  have  remained  in 
private  hands  since  it  was  first  written,  is  in  itself  of  considerable 
interest.  At  the  time  of  the  Elizabethan  Exhibition,  organized  by  the 
E.G.S.  in  1903,  an  old  volume  was  sent  in  as  an  exhibit  by  Major- 
General^  James,  which  consisted  mainly  of  a  collection  of  private 
correspondence  of  the  sixteenth  and  early  seventeenth  centuries, 
relating  in  great  part  to  the  Reformation  period  in  Switzerland.  The 
volume  was  one  of  three  (two  of  which  are  now  lost)  which  came  to 
the  present  owner  by  bequest  from  his  great-uncle,  the  Bev.  George 
Benouard  (for  many  years  a  Fellow  of  our  Society),  whose  mother  (bom 
1732)  was  a  member  of  the  important  Swiss  family  of  Ott,  settled  at 


*  For  a  sketch  of  the  life  and  writings  of  GlareanoB,  see  O.  F.  Fritzsohe,  *  Glarean, 
aein  Leben  und  seine  Sohriften'  (with  portrait).     Franenfeld :  1890. 
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ZUrioh  as  far  baok  as  the  foarteenth  century.  It  was,  apparently, 
another  member  of  the  same  family  who  originally  collected  the 
docnmentf,  which  have  never  since  passed  out  of  the  hands  of  his 
descendants.  The  first  two  items  in  the  collection  were  treatises  of 
some  length,  written  in  a  clear  and  elegant  Italian  hand,  but  both 
unsigned  and  undated.  The  first  bore  no  title,  but  a  statement  on 
the  flyleaf  by  a  later  hand  (presumably  the  collector  of  the  documents), 
ascribing  it  to  Glareanus,  at  once  showed  its  interest  to  the  geographer, 
which  was  heighteced  when,  on  turning  over  the  pages,  the  beau- 
tifully executed  series  of  maps  was  disclosed  to  view.  Confirmation 
of  the  authorship  was  soon  forthcoming  on  a  comparison  of  the  hand- 
writing with  that  of  the  marginal  notes  on  the  Bonn  maps,  as  well 
as  from  the  general  agreement  in  style  shown  by  the  two  sets.  The 
statement  by  the  former  owner  was  based  on  a  comparison  with  other 
known  writings  of  Glareanus,  so  that  all  doubt  was  set  at  rest  by  the 
mutual  support  of  the  two  independent  pieces  of  evidence.  The  text 
of  the  manuscript  was  next  compared  with  that  of  the  printed  treatise 
of  1527,  and  the  result  was  to  show  that,  while  to  all  intents  and 
purposes  the  same  work,  the  manascript  differed  in  many  minor  points 
from  the  printed  volume;  while  the  fact  that  many  corrections  and 
marginal  additions  made  in  the  manuscript  had  been  embodied  in  the 
printed  work,  showed  that  the  former  was  the  original  draft  of  the 
treatise,  and  not  a  later  copy.  But  as  the  work  as  printed  contained 
in  places  additions  of  considerable  length,  the  manuscript  was  not  the 
actual  copy  from  which  the  printer  had  worked,  but  must  have  been 
of  earlier  date. 

All  this,  together  with  the  great  similarity  of  the  maps  (which,  it 
should  be  observed,  were  not  included  in  the  printed  work)  with  those 
known  at  Bonn,  which  date  from  1510,  suggested  that  the  manuscript 
was  considerably  earlier  in  date  than  1527,  and  it  was  seen  that,  if  this 
could  be  established,  a  satisfactory  explanation  would  be  obtained,  firstly, 
of  the  existence  of  gores  drawn  after  the  Glareanus  method  as  early 
as  1515  or  thereabouts,  and,  secondly,  of  the  failure  of  the  treatise 
to  represent  at  all  accurately  the  state  of  knowledge  at  the  date  of  its 
publication.  That  works  were  in  those  days  often  laid  by  for  many 
yeara  before  being  printed  is  otherwise  exemplified  in  the  literary 
career  of  Glareanus.  The  second  manuscript  treatise  contained  in  the 
volume  (which  has  to  do  with  Roman  coIds  and  measures  *)  is  identical 
as  regards  paper  and  stjle  of  writing  with  the  '  De  Geographia,'  which, 
as  we  know,  was  certainly  written  before  1527.  Yet  it  was  only  in 
1 558,  or  over  thirty  years  later,  that  the  second  treatise  was  eventually 
given  to  the  public.  Internal  evidence,  while  tending  to  confirm  the 
idea  of  an  early  dale  for  the  work,  does  not  seem  to  yield  a  positive 


*  Its  title  is  *  De  asse  et  partibus  ejus.* 
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proof.  It  may  be  shown  with  certainty  that  the  mannsoript  was 
written  after  1510,  in  this  way.  Writing  to  the  Swiss  reformer 
ZwiDgli  in  that  year,  Glareanns  refers  to  the  Bome  edition  of  Ptolemy 
(no  doubt  that  of  1490)  as  containing  no  modern  maps.  Therefore  in 
1510  he  had  not  yet  seen  the  edition  of  1508,  oontaining  the  well-known 
map  by  Ruysoh,  in  which  all  the  modern  discoveries  were  laid  down, 
whereas  a  copy  of  this  very  map  is,  as  we  shall  see  Uter,  given  in  the 
manuscript  treatise.  A  posterior  limit  is  not  so  easy  to  fix,  bnt  the 
following  points  are  of  interest.  The  description  of  England,  both  in 
the  manuscript  and  the  printed  work,  is  but  brief,  but  a  notable 
addition  in  the  latter  is  an  allusion  to  the  '*  eruditus  rex,"  Henry  YIII. 
A  reputation  for  learning  had  been  gained  by  the  king  even  before 
his  accession  in  1509,  and  must  have  reached  the  ears  of  Glareanns 
at  quite  an  early  date  through  his  intimacy  and  frequent  corre- 
spondence with  Erasmus,*  who,  as  is  well  known,  resided  in  Eng- 
land for  long  periods  during  the  first  two  decades  of  the  century, 
making  the  personal  acquaintance  of  the  king  while  still  Prince  of 
Wales.  Yet  no  mention  is  made  of  him  in  the  manuscript.  A  second 
point  is  this.  In  the  printed  work  (chap,  xv.)  we  find  a  paragraph 
describing  the  author's  intercourse  with  the  learned  Paris  professor, 
Budaeus,  which  we  know  to  have  been  maintained  during  1520.  But 
this  passage  does  not  occur  in  the  manuscript,  which  we  may  therefore 
suppose  to  have  been  written  before  1520,  at  any  rate.  All  things  con- 
sidered, it  seems  probable  that  its  date  is  not  much  after  1510,  the  date 
of  the  Bonn  maps. 

This  is  of  some  interest  as  tending  to  enhance  somewhat  the 
originality  of  Glaroanus'  treatise  on  geography.  Thus  it  was  almost 
certainly  written  before  the  appearance,  in  1524,  of  the  well-known 
*  Cosmographia '  of  Apianus,  to  which  it  bears  some  resemUanoe,  and 
on  which  it  might  be  thought  to  have  been  to  some  extent  based,  if 
first  written  about  1527.  It  may  be  noted  here  that  in  the  small 
'  CosmographisB  Introductio,'  first  printed  in  1529  at  Ingolstadt,  where 
Apianus  was  professor,  and  thought  by  some  to  be  his  work,  the  con- 
cluding paragraphs  are  taken  bodily  from  the  treatise  of  Glareanns, 
which  had  therefore  become  known  in  Bavaria  within  two  years  of 
its  publication.  This  gives  additional  interest  to  the  fact  that  in  the 
gores  brought  to  light  by  Baron  Nordenskiold  (of.  *  Facsimile  Atlas,' 
PL  xxxvii.),  which  are  among  the  earliest  instances  of  gores  drawn 
after  the  Glareanus  method,  Ingolstadt  is  one  of  the  two  European 
towns  marked,  and  was  thus  very  probably  the  place  where  they  were 
engraved.  It  may  well  be,  therefore,  that  the  draughtsman  had 
become  acquainted  with  Glareanus'  method  through  the  same  channel 


*  A  short  letter  from  Erasmus  to  Glareanns,  dated  1516,  is  included  in  the  manu- 
script volume,  but  is  in  no  way  concerned  with  geography. 
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by  wLiob  tbe  printed  work  became  known  at  Ingolstadt.  In  view 
of  the  predilection  for  map-drawing  shown  by  Glareanus,  it  would 
be  but  natural  to  suppose  that  he  had  himself  drawn  a  map  of  the 
world  in  the  form  of  gores,  on  which  some  at  least  of  the  existing 
examples  may  have  been  based.  On  the  other  hand,  if  we  accept  the 
view  that  the  gores  in  the  Liechtenstein  collection  are  1  hose  prepared 
by  Waldseemiiller  in  1507  for  the  representation  of  the  world  "in 
solido/'  Glareanus  cannot  have  greatly  modified  the  method  already 
in  use,  but  merely  supplied  a  convenient  formula.*  In  any  case,  the 
method  became  generally  known  as  having  been  originated  by 
Glareanus,  for  it  is  so  deucribed,  not  only  in  the  work  of  Mjritius 
above  alluded  to,  but  also  in  the  treat iee  added  by  Rusoelli  to  his 
version  of  Ptolemy,  of  which  various  editions  appeared  in  Italy  during 
the  latter  half  of  the  sixteenth  century.f  There  are  one  or  two 
other  points  in  regard  to  which  the  influence  of  Glareanus  on  his 
successors  may  possibly  be  traced,  but  to  these  we  must  return 
later. 

The  printed  treatise  of  Glareanus,  which  was  of  small  4to  form, 
consisted,  with  the  title-page,  of  thirty-five  leaves,  and  was  divided  into 
40  chapters,  starting  from  the  elementary  principles  of  geometry, 
the  constitution  of  the  univeree  and  the  methods  of  mathematical 
geography,  and  passing  in  the  latter  half  to  a  brief  description  of  the 
countries  of  the  world.  The  arrangement  of  this  part  was  almost 
entirely  Ptolemaic,  and  only  iu  the  concluding  chapter  was  reference 
made  to  America  and  other  regions  lately  brought  to  light.  It  was 
illustrated  by  woodcut  diagrams  such  as  are  found  in  most  of  the 
treatises  on  mathematical  geography  of  the  time.  There  were,  however, 
no  maps.  The  manuscript,  whiuh  is  of  small  folio  size,  contains,  in 
addition  to  the  diagrams  (or  most  of  them)  which  appeared  in  the 
printed  work,  tbe  series  of  coloured  maps  to  which  allusion  has  been 


*  It  may  be  noted  tbat^  on  the  Bonn  polar  map,  Glareanns  refers  to  tbe  custom 
(followed  by  himself  olso),  of  placing  the  latitude  notation  in  the  interval  between 
Zipangri  and  America.  This  would  almost  seem  to  show  that  he  was  acquainted 
with  Waldseemiiller's  globe  (or  the  gores  prepared  for  it)  as  well  as  his  plane-map ; 
for  the  notation  occurs  in  this  position  both  in  tbe  Liechtenstein  and  the  Boulenger 
gores,  as  also  in  the  1515  ''Margarita"  msp,  likewise  ascribed  to  Waldseemiiller. 
The  reason  would  seem  to  be  that  the  prototype  of  all,  WaldseemUlIer'tf  1507  map, 
had  started  on  the  west  from  a  similar  line,  along  which  the  degree  notation 
had  therefore  been  marked.  The  fact  that  the  longitude  notation  is  marked  along 
50°  S.  might  be  thought  to  indicate  that  the  maker  or  makets  of  the  gores  had 
previously  had  to  do  with  maps  ending  at  this  latitude,  as  do  those  of  Glareanus 
(the  original  1507  map  ceasing  at  40°  S.).  A  minor  point  of  resemblance  between 
the  two  sets  of  gores  referred  to  and  one  of  Glareanus*  maps  (tho  Munich  hemisphere 
map)  is  the  shifting  of  the  southern  extremity  of  South  America  from  320°  to  830°, 
but  this  is  probably  accidental. 

t  In  BuBaccio*B  reprint  of  Buscelli's  treatise  (1598X  Olareanns' name  appears  in  this 
connection,  by  an  obnous  misprint,  as  *'  Galerano.** 
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made  above,  together  with  an  elaborate  armillary  sphere,  and  a  diagram 
of  the  supposed  concentrio  spheres  of  the  universe.  This  last  ia  of 
io  teres t  from  the  fact  that  in  the  centre  of  all  is  shown  the  town  of 
Glams,  from  which  the  author  took  the  name  by  which  he  is  generally 
known.  The  maps  occupy  seven  pages,  interspersed  among  the  text,  and 
are  as  follows.  A  map  of  the  whole  world,  closely  resembling  the  Bonn 
map,  is,  like  the  latter,  a  reduction  from  Waldseemiiller  s  large  map, 
while  the  hemispheres  corresponding  to  the  old  and  new  worlds  are 
shown  in  a  pair  of  maps  corresponding  to  the  Alsatian  geogprapher  a 
insets.  The  next,  occupying  two  opposite  pages,  is  a  reduction  of  the 
famous  map  by  Boysch,  and  though  containiDg  no  original  matter 
(for  the  legends,  though  given  in  the  words  of  Glareanus,  supply 
practically  the  same  information  as  the  Hoysch  map),  is  of  interest 
as  showing  that  the  Swiss  savant  was  not  content  to  take  his  informa- 
tion from  one  source  only,  but  ma^e  himself  acquainted  with  the  best 
maps  of  the  time.  The  last  pair  of  maps  are  the  mo&t  interestiog,  as 
forming  (with  the  similar  map  at  Bonn)  the  earliest  examples  of  the 
employment  of  the  equidistant  polar  projection  that  have  come  down 
to  us.  They  are  also  the  earliest  instances  of  the  divibion  of  the 
world  into  two  circular  hemispheres  at  all,  the  first  printed  map  to  do 
this  being  apparently  that  given  in  Buscelli's  Ptolemy  in  1561. 
Whereas  in  the  Bonn  map  the  southern  hemisphere  was  shown  on  a 
much  smaller  scale  than  the  northern,  and  with  the  outlines  reversed, 
in  thie  present  version  the  two  exactly  correspond.  The  adoption  of 
this  more  or  less  obvious  method  of  representing  the  globe  does  not 
necessarily  imply  an  acquaintance  with  abstruse  mathematical  principles^ 
but  it  at  least  shows  its  author  as  one  who  took  an  intelligent  interest  in 
the  improvement  of  cartographic  methods. 

In  regard  to  the  projection  of  the  other  maps,  there  are  one  or  two 
points  to  be  noticed.  While  broadly  conforming  to  that  used  by  Wald- 
Eeemtiller  for  his  great  map  of  1507,  which  was  the  second,  or  so-called 
*<  homeoter "  projection  of  Ptolemy,  Glareanus  has  introduced  slight 
modifications  of  his  own,  which  bear  out  the  idea  that  it  was  in  the 
technique  of  geographical  science  that  he  was  particularly  interested.*^ 
Thus  the  circles  which  represent  the  parallels  of  latitude  are  not 
concentric,  as  in  other  examples,  but  the  centre  is  removed  further 
and  further  from  the  equator  as  the  north  pole  is  approached.  The 
intention  would  seem  to  be  to  avoid  the  great  variation  in  the  degree 
spaces  intercepted  on  the  meridians  at  different  parts  of  the  map,  for 
we  find  that  on  the  maps  in  question  the  lengths  of  the  degrees  of 
latitude  are  practically  equal  throughout,  in  spite  of  the  obliquity 


*  The  degree  net  has  been  some  what  more  carefully  drawn  in  the  maps  in  General 
JameB*8  manuecript  than  in  the  maps  previously  known  at  Bonn  and  Munich,  and 
may,  perhaps,  represent  the  final  result  of  varioas  experiments. 
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of  the  angle  at  whioh  the  n^eridians  and  parallels  intersect  at  the 
edges  of  the  maps.  To  bring  about  the  said  result,  it  has  been 
necessary  also  to  depart  from  the  true  proportion  between  the  lengths 
of  the  degrees  of  longitudes  in  different  latitudes,  so  that  diminished 
distortion  has  been  gained  at  the  expense  of  equality  of  area.  It 
would  also  be  impossible  to  continue  the  map  to  the  pole  without 
concentrating  the  whole  amount  of  distortion  into  the  small  area 
immediately  surrounding  the  latter.  North  of  70°  the  degree  net 
has,  in  fact,  beeu  constructed  in  a  purely  arbitrary  fashion,  with  a 
view,  apparently,  of  giving  it  a  harmonious  finish,  by  continuing  the 
meridians  in  an  even  curve  to  the  pole.  Something  similar  has  been 
done  by  Munster  in  one  of  the  maps  in  his  edition  of  Ptolemy,  but  the 
apparently  close  resemblance  between  this  and  Glareanus'  maps  is  not 
borne  cut  on  farther  inspection,  for  the  circles  of  latitude  are  con- 
centric in  Munster's  map,  and  the  diminution  in  the  lengths  of  degrees 
of  longitude  is  carried  out  in  a  different  ratio.  Still,  from  the  intimate 
association  of  both  geographers  with  the  city  of  Basel,  it  is  not  impossible 
that  the  work  of  the  one  may  have  had  some  influence  on  the  other. 

It  should  be  noted  that,  in  the  printed  work,  still  another  method 
of  constructing  the  degree  net  is  illustrated  by  a  diagram,  the 
parallels  being  in  this  case  represented  by  straight  lines,  as  in  so  many 
of  the  printed  sixteenth-century  maps,  from  Bordone(1528)  to  Ortelius; 
but  whereas  in  these  the  parallels  are  drawn  at  equal  intervals,  in 
Glareanus'  schene  they  become  rapidly  closer  as  they  approach  the 
pole,  their  position  being  determined  by  a  division  into  equal  parts, 
not  of  the  mean  meridian,  but  of  the  circamference  of  the  circle  bound- 
ing a  hemisphere.  The  method  is  again  described  by  Moletus  in  his 
'  Discourse,'  incorporated  in  Euscelli's  Ptolemy,  and  was  used  for  one 
of  the  maps  of  the  world  to  be  found  in  Bosaccio^s  re-issue  of  the  latter 
(1598),  though  in  all  other  respects  this  was  avowedly  merely  a  copy 
of  Eumold  Mercator's  map,  while  in  Magini's  Ptolemy  of  1597  the 
latter*s  projection  has  been  retained. 

One  other  point  is  perhaps  deserving  of  comment.  This  is  the 
distinctive  colouring  of  the  continents,  which  is  the  same  in  all  the 
maps  now  described,  though  the  arrangement  of  the  colours  is  some- 
what different  from  that  adopted  in  the  Bonn  maps.  From  a  passage 
in  Euscelli*s  treatise  above  referred  to,  it  appears  that  a  convention 
was  generally  followed  in  his  time  with  regard  to  the  ooloars  used 
for  the  different  continents,  which  he  assigns,  curioasly  enough,  almost 
exactly  as  they  are  employed  by  Glareanus,  the  only  important  differ- 
ence being  that,  while  Glareanus  used  green  for  America  as  well  as 
Europe,  in  Buscelli's  time  a  lighter  tint  of  the  yellow  with  which 
Africa  was  coloured  was  chosen  for  America,  red  being  used  in  each 
case  for  Asia.     Huscelli  refers  to  the  fashion  set  by  those  who  began 
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to  colour  maps  in  this  way  ("perche  cosi  ban  oominciato  a  farle  i 
dipintori "),  and  it  would  seem  that  here,  too,  the  influence  of  Glareanus 
may  be  traceaLle,  for,  though  his  maps  were  never  printed,  his  methodB 
were  no  doubt  widely  known  through  his  pupils.* 


Note. — A  reproductioo,  in  colours,  of  Glareanus*  North  Polar  map  has  been 
prepared  at  Chatham  under  the  supervision  of  Major  C.  F.  Close,  R.B.,  and  will 
appear,  with  accompanying  letterpress,  in  the  June  number  of  the  B,  E.  JournaL 
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By  A.  J.  SARGENT. 

In  spite  of  the  recent  development  of  the  American  continent,  the 
Mediterranean  and  the  East,  thanks  to  tho  Suez  canal,  still  seem  to 
dominate,  as  in  the  Middle  Ages,  the  economic  ideas  of  Europe.  Political 
schemes,  and  the  unknown  economic  possibilities  of  the  Far  East,  may, 
perhaps,  be  responsible  for  a  somewhat  exaggerated  estimate  of  the 
value  to  Europe  of  Eastern  commerce ;  but  this  estimate,  whether 
destined  to  be  justified  or  not,  has  a  profound  influence  on  present 
policy.  The  political  rivalries  of  the  Powers,  here  as  elsewhere,  are 
reflected  in  the  economic  arena.  So  the  attack  on  the  Alpine  barrier, 
in  one  aspect  at  any  rate,  may  be  criticized  as  a  phase  in  the  struggle 
for  the  control  of  the  East.  The  St.  Gothard  tunnel  pierced  directly, 
instead  of  outflanking,  the  ancient  barrier  between  the  plain  of  north- 
western Europe  and  the  Mediterranean.  The  substitution  of  the 
artificial  route  for  the  natural  outlet  by  way  of  the  Hhdne  and  Marseilles 
was  undoubtedly  a  blow  to  those  interests  which  France  had  built  up 
in  the  course  of  centuries  on  the  basis  of  her  physical  position.  The 
chief  line  of  communication,  north  and  south,  was  removed  suddenly 
beyond  her  frontiers,  inflicting  a  twofold  loss,  as  it  affected  intemationai 
traffic  or  local  relations  with  the  Italian  markets.  The  gain  was  to 
Germany  and  the  Italian  seaports.  The  St.  Gothard  scheme  may  be 
regarded  as  the  economic  complement  of  the  movement  which  resulted 
in  the  Triple  Alliance.  It  placed  Germany  in  a  commanding  position 
in  the  chief  Italian  markets,  and  at  the  same  time,  by  providing  a  short 
out  for  fast  trafGc  to  the  East,  it  added  to  the  German  sphere  a  new 
port  in  Genoa.  France  was  side-tracked  from  the  main  line  of  con- 
tinental traffic  to  the  Mediterranean,  though  she  still  retains  the  bnlk 
of  the  fast  traffic  from  London,  the  chief  terminus  of  the  Far  Eastern 
route. 

Hence  it  is  no  matter  for  surprise  that,  a  generation  ago,  proposals 
were  made  in  the  French  Chamber  for  a  new  tunnel  through  the  Simplon, 

♦  In  some  of  the  early  printed  editions  of  Ptolemy  in  which  the  mape  haye  been 
coloured,  we  find  red  used  for  Europe,  and  yellow  for  Africa,  while  Asia  is  left  white. 
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to  be  financed  by  France.    The  project  came  to  nothing ;  bnt  now  that^ 
it  has  been  executed  under  other  auspices,  France  is  faced  with  the 
problem  of  its  best  utilization.     Can  it  be  so  used  as  to  compensate  for 
some  of  the  losses  due  to  the  St.  Gothard,  or  is  it  destined  to  reinforce 
them  by  abstracting  still  more  of  the  existing  transit  and  other  trafiSo 
from  the  French  area  ?    Geneva  will  have  easy  access  to  Italy,  while 
Berne,  isolated  between  the  existing  routes,  has  a  project  in  hand  for 
the  piercing  of  the  Bernese  Alps,  which  would  give  via  the  Simplon  an 
alternative  through  route  from  Italy  to  the  Bhine  valley  and  the  Low 
Countries.     The  problem  is  mainly  physical.     The  Jura  plateau,  lesa 
impressive  on  the  map  than  the  masses  of  the  Alps,  is  an  obstacle  hardly 
less  formidable  to  the  railway  engineer.   It  is  sufficiently  high  to  involve 
severe  gradients  and  risk  of  snow-blocks  for  any  line  surmounting  it, 
while  its  great  breadth  would  require  tunnels  comparable  in  length 
to  those  under  the  Alps.     The  present  route  from  Dijon  by  way  of 
Pontarlier  to  Lausanne  is  unfitted  for  fast  and  heavy  traffic ;  it  muat 
be  improved  greatly  or  an  alternative  discovered.    In  any  case,  the 
scheme  would  be  costly,  and  various  projects  have  their  enthnsiastio 
supporters  in  France.     It  is  a  matter  for  the  engineer  and  the  geologist* 
But,  whatever  be  the  ultimate  plan  adopted,  the  work  must  be  done, 
and  done  quickly,  if  France  is  to  obtain  any  advantage  by  the  trans- 
ference of  her  objective  from  Turin  to  Milan.     The  advantage  would 
be  considerable ;  it  may  be  estimated,  perhaps,  at  two  hours  in  time 
between  Paris  and  Milan.     France  would  thus  secure  better  access  to 
the  chief  Italian  markets,  and  at  the  same  time  establish  more  firmly 
her  claim  to  the  Indian  mail  route  from  London.     But  the  gain  of  Paria 
and  the  Loire  region  would  probably  represent  a  further  loss  to  the 
Bhone  valley  and  Marseilles,  and  it  is  hard  to  see  how  this  could  be 
avoided.     Prosperity  which  depends  largely  on  position  is  somewhat 
unstable  under  modern  conditions  of  transport,  as  various  districts  in 
England  have  good  reason  to  know.     This  is  a  characteristic  result  of 
improved  communications  all  the  world  over.     The  Italian  route  itself 
is  threatened  by  the  eastern  extension  of  the  German  system.     Salonika 
and  the  Piraeus   may  one   day  become   formidable   rivals  to  Brindisi 
and  Trieste,  while  they  in  turn,  perhaps,  may  be  aflected  adversely  by 
the  Euphrates  valley  line.     It  is  possible,  however,  to  over-estimate 
the  value  of  such  schemes  for  international  traffic.     There  is  no  need 
yet  for  the  shipowner  to  tremble  greatly  for  his  business.     For  general 
traffic  the  rail  is  but  a  poor  substitute  for  the  sea.     Neither  the  Siberian 
nor  any  other  railway  is  destined  to  destroy  the  value  of  the  Suez. 
The  experience  of  Manchester  in  the  matter  of  railway  rates,  an  ex- 
perience largely  responsible  for   the    opening  of  the   Ship  Canal,  is 
sufficient  proof.     Freights  at  78.  per  ton  from  Manchester  to  Liverpool 
by  rail,  and  14^.  per  ton  from  Liverpool  to  Bombay,  convey  their  own 
lesson  without  need  of  comment. 
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By  a  curious  irony  of  events,  at  the  other  end  of  the  ohain  of  far- 
eastern  communications,  France  has  been  promoting  a  scheme  which 
might  provide  for  others  the  experience  which  she  herself  has  suffered. 
The  development  of  railways  in  the  Bed  river  basin  is  in  part  directed 
to  the  side-tracking  of  Canton  and  even  Shanghai  from  the  route  to  the 
unknown  wealth  of  the  Yunnan  region.  The  Burma  railway  scheme  is 
a  similar  project  of  still  more  drastic  character.  The  relative  cost  of 
the  rival  lines  is  a  mere  question  of  engineering ;  but  the  extent  to 
which  they  could  compete  with  transport  by  road,  river,  and  sea  is  far 
from  easy  to  estimate.  The  advantage  of  the  rail  lies  in  the  shortening 
of  time  and  the  possibility  of  avoiding  transhipment ;  but  there  it 
onds.  Even  if  the  whole  trade  of  the  terminal  region  could  be  thus 
diverted,  it  is  doubtful  whether  it  could  support  a  great  trunk  line. 
The  move  is  a  move  in  the  dark.  The  prophets  have  experienced  so 
many  disappointments  in  the  Chinese  area,  that  there  is  good  ground 
for  caution,  if  not  for  pessimism,  in  dealing  with  any  large  project. 

The  railway  projector  is  much  to  the  fore  at  present,  with  plans 
for  connecting  and  developing  the  newer  regions  of  the  world.     The 
investor  might  be  grateful  sometimes  for  more  definite  estimates  of  the 
expected  commercial  profits.     These  are  sometimes  left  to  the  imagina- 
tion, and  imagination  is  hardly  a  safe  guide  in  such  matters.    Each 
continent  has  its  own  special  schemes  for  great  trunk  routes,  though 
in  no  two  cases  are  the  conditions  the  same.     The  bridge  over  the 
Zambezi  is  acclaimed  as  another  link  forged  in  the  great  African  chain 
from  the  Cape  to  Cairo.     A  scheme  so  vast  inevitably  appeals  to  the 
imagination :    but  can   it  justify   itself  economically  ?     Suppose  the 
difficulties,  financial  and  political,  overcome,  and  the  great  trunk  road 
completed;    it  is  natural   to  ask.  What  definite  object  will  it  serve? 
The  experience  of  South  Africa  may  provide  some  illumination.   If  this 
region  is  to  have  any  permanent  value  for  the  white  races,  it  seems 
likely  that  the  economic  centre  of  gravity  will  be  far  removed  from 
the  Cape.     The  natural  means  of  access  to  this  centre  will  not  be  by 
a  long  and  costly  route  from  the  extreme  south,  but  by  a  short  cut 
from  the  nearest  port  on  the  east  or  west  coast.     The  transference  of 
traffic  has  already  been  effected  on  a  considerable  scale,  and  is  destined 
to  continue.     A  freight-rate  from  Port  Elizabeth  to  Johannesburg  of 
£7  per  ton  as  against  30«.  for  the  same  goods  from  Europe  to  South 
Africa,  is  sufficient  proof  of  the  need  of  shorter  railway  routes.     At  the 
other  end  of  the  chain.  Lower  Egypt  is  to  be  avoided  by  a  direct  line 
from  the  Nile  to  the  Eed  sea.     In  fact,  the  two  ends  of  the  Cape  to 
Cairo  line  are  fast  losing  their  character  as  integral  parts  of  a  through 
route.     The  African  areas  naturally  seek  the  shortest  way  to  the  sea 
and  to  Earope;  the  Uganda  line  is  a  case  in  point.     The  great  trunk 
lines  of  the  world  inevitably  suffer  from  their  permanence,  as  opposed 
to  the  flexibility  of  ocean  trade  routes.    When,  as  in  Canada,  there  is 
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a  growing  commnnity  at  either  end  and  an  absence  of  alternative 
means  of  transport,  when,  too,  there  are  evident  possibilities  of 
development  in  the  intermediate  regions,  there  may  be  a  reasonable 
prospeot  of  economic  success.  But  few  existing  lines  are  in  this  happy 
position.  If  it  still  pays  to  send  goods  round  the  Horn  from  New- 
York  to  San  Francisco,  what  will  be  the  position  of  the  railways  of 
the  United  States  when  easy  communication  by  sea  is  established, 
via  the  Isthmus,  between  the  industrial  eastern  States  and  the  wBSt 
coast  of  the  Americas  and  the  Far  East  ?  They  may  lose  as  the  Sues 
will  lose ;  the  advantage  will  be  to  American  industries.  Indireotlyy 
too,  the  West  Indian  islands,  hitherto  outside  the  main  tracks  of  the 
world's  commerce,  may  hope  to  gain  somewhat  in  economic  as  well  as 
political  importance  from  their  position  on  what  will  be  the  second 
great  sea-route  of  the  world.  The  problem  is  the  same  every  where* 
On  some  of  the  American  railways  the  utmost  possible  economy,  and 
therefore  the  lowest  possible  cost  in  the  carriage  of  goods  under  present 
conditions,  has  been  reached ;  the  great  ocean  lines,  on  the  other  hand,, 
have  established  normal  rates  to  various  regions,  which  are  probably 
somewhat  above  the  level  at  which  they  could  afiford  to  work  and 
still  make  a  profit.  Here  is  a  basis  for  comparisons  at  the  present 
moment.  But  the  steamers  are  not  tied  to  a  costly  permanent  way,. 
and  can  take  immediate  advantage  of  any  shortening  of  routes;  nor 
have  they  yet  reached  the  limits  of  speed  and  carrying  capacity :  yet 
speed  for  passengers  and  mails,  and  the  absence  of  transhipment  for 
goods,  are  the  chief  weapons  of  the  rail  in  its  fight  with  the  sea.  The 
railway  projector  and  the  investor,  in  promoting  schemes  for  a  distant 
future,  do  not  always  make  due  allowance  for  the  element  of  flexibility* 
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We  have  received  a  further  budget  of  news  from  Lieut.  Boyd  Alexander,  laiDging 
down  the  record  of  progress  to  February  2  last,  at  which  date  the  leader  was  at 
MaifoDe,  whither  he  had  returned  to  visit  his  brother's  grave  before  finally  starting 
from  Lake  Chad  in  the  direction  of  the  upper  Nile.  As  already  mentioned,  it  waa 
his  intention,  if  possible,  to  cross  the  lake  by  boat,  sending  the  main  caravan  round 
by  road,  under  Captain  Gosling,  to  Eussuri,  which  was  to  be  the  next  base  of  th» 
expedition.  The  greater  part  of  the  letter  is  devoted  to  a  description  of  the^ 
route  followed  last  year  between  Loko  on  the  lower  Benue  and  To  on  the  west  side 
of  Chad,  and  as  this  traversed,  in  part,  districts  not  yet  visited  by  white  men^ 
Lieut.  Alexander  has  been  able  to  collect  some  interesting  information,  both  on  the 
country  and  the  people,  especially  the  distribution  of  the  native  tribes,  the  number 
of  which  is,  he  says,  truly  remarkable. 

The  scenery,  which  was  at  first  uninteresting,  showed  signs  of  improvement  on 
leaving  Nassarawa,  the  flat  bush-covered  country,  with  its  tropical  river-belts. 


♦  See  Joumaly  vol.  24,  p.  589 ;  vol.  25,  pp.  176,  456. 
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being  studded  in  places  with  groups  of  coDical  rocky  hills  clothed  with  tree- 
growth,  while  the  bill  country  north  of  Eeffi  showed  out  in  the  blue  distance. 
Nassarawa  did  not  particularly  impress  the  traveller,  the  wealth  of  the  Fulani 
having  much  diminished  with  the  recent  reduction  of  slave-trading  activity.  The 
street  comers  are  now  remarkable  for  their  beggars.  EefiQ,  another  large  town  of 
round  and  square  mud-built  houses,  surrounded  by  a  massive  wall  over  2  miles 
in  circumfereoce,  is  in  great  part  in  ruins,  the  result  of  the  reprisals  taken  by  the 
British  authorities  after  the  murder  of  Captain  Moloney.  It  is  now  a  British 
station  with  a  Resident  and  Police  Officer. 

Lieut.  Alexander  does  not  appear  to  have  been  favourably  impressed  with  the 
Fulaoi,  the  spread  of  whose  influence  throughout  Nigeria  is  not,  he  says,  so  remark- 
able as  it  might  seem,  only  the  tractable  plain-dwellers  having  been  subjected  to  it, 
while  the  Pagan  hill  tribes  have  been  left  severely  alone.  Intermarriage  has  caused 
an  almost  total  disappearance  of  the  original  Fulani  stock,  though  an  indication 
of  what  this  must  have  been  like  is  afforded  by  the  *'  Bush  Fulani,*'  a  small  and 
dwindling  community,  who  live  entirely  in  the  bush,  driving  their  flocks  from  one 
district  to  another.  Retiring  and  shy  in  disposition,  they  seldom  approach  the 
towns,  but  carry  on  necessary  traffic  in  bush  markets  held  on  certain  days.  The 
women  are  handsome,  tall,  and  pale-skioned,  with  oval  faces  surrounded  by  thick 
twists  of  silky  hair.  It  is  the  general  opinion  and  hope  amongst  the  Fulani  that  the 
rule  of  the  white  man  will  not  be  for  long,  and  this  idea  is  fostered  by  the  Senussi, 
who  are  very  active  just  now,  especially  about  Kuka. 

Beyond  Eeffi  the  main  road  was  left,  a  north-easterly  direction  being  taken  for 
the  Fulani  town  of  Dorroro,  situated  at  the  foot  of  a  lofty  hill  range,  the  stronghold 
of  the  fierce  Eagoro  tribe.  These  people  are  head-hunters  of  the  worst  type,  and, 
as  among  the  Dayaks,  a  man  must  produce  so  many  heads  before  he  can  aspire  to 
a  wife.  Lieut.  Alexander  made  his  way  to  a  village  of  the  Eagoro,  named  Petti, 
built  on  the  sides  of  a  high  rocky  hill,  the  small  mud  houses  being  cemented  ta 
projecting  rocks,  and  to  be  reached  only  by  the  narrowest  and  steepest  of  paths. 
The  people,  who  were  seen  from  a  distance  squatting  like  monkeys  on  the  rocks^ 
are  strongly  built,  but  their  feature  are  disagreeable,  and  show  a  marked  resem- 
blance to  those  of  the  tribes  south  of  the  Benue.  They  are  keen  hunters,  fight 
with  poisoned  arrows,  and  use  small  hill  ponies,  by  means  of  which  they  quickly 
communicate  from  one  hill-top  to  another.  The  hills  inhabited  by  them  extend 
to  within  a  few  miles  of  Bjidiko.  Not  far  from  the  latter  are  the  tin-mines  of  Tildi, 
but,  owing  to  the  dangerous  nature  of  the  country,  little  has  yet  been  done  to 
exploit  tbem  properly.  West  of  the  Eagoro  country  are  the  Eachia  and  Panda 
hills,  about  800  feet  high,  forming  the  watershed  between  the  Garara  and  Eaduna 
rivers.  They  are  inhabited  by  the  Eachias,  if  anything  still  lower  in  type  than 
the  Kagoro.  Among  the  men  a  leaf  forms  the  only  covering,  but  the  women  wear 
behind  a  curious  cylinder-shaped  ornament,  8  inches  long  and  3  in  diameter,  which 
at  a  distance  gives  one  the  impression  of  a  tail  that  has  been  docked.  They  also 
insert  discs  of  wood  in  b:)th  lips,  which  cause  a  revolting  disfigurement. 

The  journey  was  made  in  the  height  of  the  rains,  and,  being  through  a  well- 
watered  region,  the  fording  of  streams  was  continuous,  while  in  several  places 
bridges  had  to  be  made.  The  Gurara  was  in  full  flood,  and  was  running  at  the 
rate  of  15  miles  an  hour,  so  that  its  crossing  (by  native  rafts)  took  nearly  a  whole 
day.  On  September  8  Bauchi  was  reached.  The  emir,  whose  palace  consists  of 
a  series  of  lofty  flat-topped  structures  of  mud,  with  walls  6  feet  thick,  still  keeps 
up  a  show  of  state,  and  strangers  are  received  with  many  formalities.  The  rooms 
of  the  palace  have  groined  roofs  of  clay,  which,  being  blackened  by  age,  have  all 
the  appearance  of  old  oak.    The  emir  sees  as  little  as  possible  of  Europeans,  and 
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Lieut.  Alexander  was  not  much  impressed  by  his  friendliness.  At  Bauchi  the 
little-known  route  to  the  Gongola  through  Goram,  Kufa,  and  Ako  was  taken, 
instead  of  the  main  road  through  Gombe,  and  the  leader  was  able  to  prove  the 
accuracy  of  the  mapping  previously  done  by  members  of  the  expedition.  The 
towns  hereabouts  are  Fulani,  with  a  mixture  of  Hausas.  The  walls  are  in  many 
places  ruinous,  as  their  repair  would  be  understood  as  implying  the  wish  of  the 
chiefs  to  fight  again,  and  cannot  therefore  be  allowed.  At  Maimadi  an  exhibition 
of  Hausa  wrestling  was  for  the  first  time  witnessed,  and  the  performance  is  described 
as  a  most  striking  one.  Wrestling  is  adopted  as  a  means  of  settling  disputes,  and 
u  carried  on  in  a  most  orderly  way  in  the  presence  of  umpires,  all  the  inhabitants 
turning  out  as  spectators,  while  the  performers  observe  the  rules  of  the  game  in 
every  detail.  The  wrestling  resembles  that  of  the  Greeks  ani  Romans,  and  as 
the  Hausas  alone  practise  it,  Lieut.  Alexander  suggests  that  they  may  have 
brought  it  with  them  from  an  earlier  home  in  North  Africa,  and  that  light  may 
be  thrown  in  this  way  on  their  past  history.  A  route  from  Egypt  along  the  shores 
of  the  Mediterranean  to  Tripoli,  and  thence  across  the  desert,  would  be  the  most 
likely  to  have  been  followed,  as  being  the  best  calculated  to  develop  the  trade  to 
which  the  Hausas  are  so  devoted.  The  use  by  these  people  of  the  term  Bakumi 
daji  (*'  camel  of  the  bush  ")  for  the  giraffe  is  also  pointed  out  as  an  indication  that 
they  came  from  a  land  where  they  had  been  familiar  with  the  camel  before 
learning  to  know  the  giraffe. 

On  Octobsr  8  the  caravan  crossed  the  Gongola  at  Ashaka,  and  in  three  days 
reached  Gujiba,  traversing  a  country  well  wooded  in  places  with  acacia.     Gaidam, 
on  the  Komadugu,  was  next  reached.     With  its  eandy  stretches  and  square  mud- 
built  houses,  it  had  the  appearance  of  an  Egyptian  town.    The  road  hence  to  Yo 
gave  occasional  glimpses  of  the  Komadugu — ^a  pretty  river  with  a  very  winding 
course,  its  southern  bank  thickly  wooded  with  acacia,  which  here  and  there  gave 
place  to  bright  green  patches  of  young  wheat  (alkama  in  Hausa),  which  is  grown 
in  some  quantities  by  the  help  of  irrigation.    The  adoption  of  a  hard-and-fast  line 
like  the  Komadugu  as  the  Anglo-French  boundary  is  thought  by  Lieut.  Alexandef 
to  have  its  drawbacks,  as  deserters,  when  once  across  it,  cannot  be  touched  by 
their  former  chiefs.    This  would,  however,  be  incidental  to  any  new  boundary 
in  a  region  only  partially  under  control.    The  tovns  on  the  south  bank  alon; 
the  lower  course  of  the  river  are  inhabited  by  the  Mobbur,  described  as  closely 
resembling  the  Berbers.    The  women  are  small,  with  round  faces  and  somewhat 
retrouss^  noses,  which  are  ornamented  with  coral  in  the  Kanuri  fashion.    The  hair 
falls  at  the  sides  and  back  in  a  straight  fringe  of  thick  twists.    The  dreaded  Tubu 
come  very  close  in  appearance  to  the  Mobbur.    They  give  much  trouble,  raiding 
and  robbing  the  caravans  on  the  south  side  of  the  river  and  retreating  to  the  other 
side  with  the  spoil.    By  the  end  of  December  the  river  has  fallen  £o  much  as 
to  be  fordable  in  many  places,  and  at  this  time  the  Tubu  reap  a  golden  harvest. 
They  travel  in  small  bands,  covering  long  distances  on  their  camels  and  small 
fast  ponies,  concentrating  when  a  raid  is  in  contemplation.    Not  long  before,  the 
great  Mecca  caravan  had  been  attacked  by  a  combine  1  force  of  Tubu  and  Mobbur 
(the  latter  of  whom  use  poisoned  arrows)  on  the  way  from  Gaidam  to  To.    Thanks 
to  the  bravery  of  the  Kachella  of  the  latter  place,  the  freebooters  wdre  kept  at  bay 
until  the  caravan  reached  Bulturi,  but  it  was  closely  besieged  there  until  Lieut. 
Alexander  came  to  the  rescue  wiih  a  force  of  archers.    The  caravan,  which  had 
originally  left  Timbuktu  more  than  two  years  before,  had  at  the  time  swelled  to 
the  number  of  700,  who  formed  a  picturesque  and  motley  crew,  each  band  of 
pilgrims  driving  its  own  particular  herd  of  cattle  (the  total  reaching  nearly  1000), 
and  carrying  all  its  worldly  belongings.     The  sight  was  most  impressive,  and 


RKVIEWS.  661 

seemed  more  properly  to  beloDg  to  a  bygone  age.  Besides  Falani,  there  were  in 
the  caravan  (which  included  whole  families  down  to  the  smallest  infant)  many 
pilgrims  from  Melli,  north  of  Sokoto.  The  Melli  women  are  tall  aod  handsome, 
<lark-skinned,  but  with  Arab  features.  They  wear  massive  silver  earringp,  and 
their  hair  is  done  in  the  Falani  fashion — dressed  in  the  shape  of  an  inverted  canoe 
along  the  top  of  the  head.  These  caravans  pass  through  Bornu  every  four  years, 
and  the  **  Mallums  "  in  charge  expected  to  reach  Mecca  in  four  years  from  the  date 
of  reaching  that  country. 

In  Bornu,  besides  the  Kanuri  and  the  Arabic-speaking  Shuas,  the  Kanembu 
{from  Kanem)  are  met  with  about  Kuka  and  to  the  south-east.  The  men  are 
remarkable  for  their  height,  but  dress  like  the  Kanuri  in  the  dark-blue '*tobe'* 
reachiog  to  the  knees.  The  women  disfigure  themselves  by  inserting  a  stick  of 
coral  in  the  left  nostril.  They  pay  much  attention  to  their  coiffure,  the  hair  on 
the  crown  being  beautifully  plaited,  and  the  ends  brought  down  in  a  thick  fringe 
all  round.  In  Central  Bornu,  the  grain-field?,  which  require  but  little  cnltivatioo, 
extend  in  places  as  far  as  the  eye  can  reach.  Like  former  travellers,  Lieut. 
Alexander  speaks  of  the  laziness  and  vulgar  swagger  of  the  Kanuri,  who,  however, 
vvorked  better  under  Rabeh  and  his  son  Faterella  than  they  do  now.  The  son, 
as  well  as  the  father,  is  said  to  have  been  a  capable  ruler.  A  large  part  of  northern 
Bornu  is  practically  useless,  fcarcity  of  water  being  the  burden  everywhere.  At 
the  time  of  writing,  the  harmattan  was  blowiog,  and  the  weather,  especially  near 
the  lake,  was  very  cold,  the  thermometer  falling  to  43°  in  the  early  m6rning8. 
When  the  wind  is  strong,  the  whole  country  is  envelope  1  in  a  chilly  sand-laden 
atmosphere,  the  resemblaoce  to  a  foggy  day  in  Englaod  after  a  hoar-frost  being 
«i^anced  by  the  coating  of  sand  which  covers  the  branches  of  the  acacia  trees. 
As  already  mentioned,  the  objective  of  the  expedition  is  now  Mahagi,  on  Lake 
Albert,  whither  the  leader  hopes  to  take  the  bjats,  making  use  of  the  river  systems 
en  route,' 
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Tunis. 

*  La  Tunisie  au  d^ut  du  XX™*  Siecle.'  By  various  authors.   lUuitraied.  viii.,368.  8**. 

Paris  :  de  Budeval.    1904. 

This  is  the  second  volume  to  appear  in  a  series  which  was  inaugurated  with  a 
similar  work  on  Madagascar,  and  is  designed  to  promote  interest  in  French  colonial 
expansion.  The  chapters  are  lectures  originally  delivered  in  Paris  in  1902,  under 
the  auspices  of  the  Societe  de  rfiuseigoement  Cubnial  Libre.  Prof.  Blanchard,  of 
the  Faculty  of  Medicine  in  Paris,  has  acted  as  editor,  and  Prof.  Marcel  Dubois 
contributes  a  geographical  introduction.  There  are  eleven  other  collaborators,  all 
specialists  in  some  science,  and  the  result  of  their  joint  labours  is  an  authoritative, 
although  necessarily  very  rapid  and  popular  exposition  of  the  present  state  of  know- 
ledge in  regard  to  the  geology,  botany,  zoology,  archaaology,  anthropology,  and  actual 
eo  ial  state  of  Tunisia.  About  a  third  of  the  volume  is  taken  up  with  antiquities  and 
politics.  The  latter  section  and  that  on  native  society  are  naturally  a  good  deal 
•coloured  by  colonial  propigandism.  All  is  for  the  best  in  that  best  of  all  possible 
worlds,  a  French  colony  ;  magnificent  vistas  of  progress  open  to  infinity ;  the 
people  and  their  protectors  are  welded  together  by  a  union  of  hearts ;  and  so  forth. 
But  on  the  whole  the  account  is  characterized  by  sanity,  and  we  note  one  reasonable 
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and  laminous  suggestion  in  regard  to  western  Islam — that  the  tendency  of  Nortb 
Afrioan  Moslems  to  form  themselves  into  confraternities  is  not  due  to  any  instinci 
for  conspiracy,  as  many  alarmists  have  taught,  but  to  native  inability  to  find  com- 
plete satisfaction  in  the  pure  Arab  cult,  which  admits  no  intennediary  between 
man  and  God.  The  confraternities  practically  introduce  the  priestly  element,  so 
sternly  excluded  by  the  Prophet.  Prof.  Dubois'  lecture  is  mainly  concerned  with 
climate,  and  he  discusses  the  difScult  question  of  climatic  change  in  historical 
times.  The  geological  chapter  suffers  by  the  indifferent  reproduction  of  its  illnstra- 
tions ;  it  deals  with  what  may  be  called  applied  geology,  t.e.  the  utilitarian  aspect 
of  the  science,  mineral  deposits,  water-bearing  strata,  and  so  forth.  It  is  to  be 
regretted  that  its  author,  M.  Pervinqui^re,  has  not  touched  on  the  interesting 
problem  of  the  coastal  sinking  in  North  Africa.  The  botanical  chapters  are  two, 
the  first  dealing  with  native  vegetation,  the  second  with  cultures  and  acclimatiza- 
tion. Bibliographies  for  fuller  reference  are  appended  to  the  different  cbapters, 
but  they  are  evidently  meant  for  French  rather  than  intematioual  readers. 

South  Afbioa. 

*  History  of  South  Africa.'    By  George  McCall  Theal.     Numeroui  eharU.    3  Tola. 

Bwan  Sonnenschein.     1903-4. 

For  over  forty  years  Dr.  Theal,  late  keeper  of  the  archives  of  Cape  Colony, 
now    colonial   historiographer,  has  been   engaged  in   preparing    and   publishing 
various  works  on  the  geography  and  history  of  Africa  south  of  the  Zambezi.     Of 
these  the  most  comprehensive  have  been  a  'Compendium  of  the  History  and 
Geography  of  South  Africa,'  three  editions  of  which  appeared  between  the  years 
1874  and  1877,  and  a  *  History  of  South  Africa,'  covering  the  period  from  1486  to 
1872,  issued  in  four  unnumbered  volumes  in  1888-91.    The  three  volumes  here 
under  notice  are  also  unnumbered,  and  as,  moreover,  they  begin  and  end  most 
abruptly,  with  no  clear  indication,  either  on  the  title-pages  or  in  the  preface,  as  to 
their  relation  to  other  publications,  it  should  be  explained  that  they  form  a  section 
only  of  a  series  which  is  doubtless  intended  to  be  final,  and  to  supersede  all  previous 
works  dealing  with  South  African  matters.      Above  chapter  i.  of  each  volume 
occurs  the  heading  "  History  of  South  Africa  since  the  British  Conquest,'*  while  on 
the  Eeveral  title-pages  are  given  the  periods  1795  to  1828, 1828  to  1846,  1846  to 
1860,  which  are  covered  by  the  respective  volumes,  and  are  treated  with  great 
detail  in  the  light  of  numerous  fresh  data  drawn  from  official  and  other  generally 
trustworthy  sources. 

Here,  therefore,  we  have  presumably  Dr.  Theal's  last  word  on  the  many  obscure 
or  entangled  questions  which  kept  home  and  colonial  feeling  at  boiling  heat  for  over 
six  decades,  and  some  of  which  still  await  satisfactory  solution.  It  will,  I  think^ 
be  conceded  that,  with  perhaps  one  notable  exception,  the  author's  claim  '*  to  write 
without  fear,  favour,  or  prejudice,  to  do  equal  justice  to  all  with  whom  I  had  to 
deal,"  is  fully  sustained.  A  due  regard  for  rival  int  erests,  an  unbiassed  and  judicious^ 
one  might  almost  say  judicial,  tone,  pervades  these  authoritative  volumes,  which 
are,  moreover,  written  in  a  lucid  if  somewhat  pedeetrian  style.  Assent  will  readily 
be  accorded  to  Dr.  Theal's  conclusions  on  the  emancipation  and  its  consequences ; 
on  the  rights  and  wrongs  of  the  burghers  before  and  after  the  Great  Trek  ;  on  the 
Natal,  Orange  River,  and  Transvaal  settlements  ;  and  especially  on  those  deplorable 
Kafir  wars  which  fJlowed  each  other,  so  to  say,  automatically  over  a  great  part  of 
the  nineteenth  century,  all  inevitably  provided  for  by  the  pernicious  Glenelg 
policy,  itself  the  expression  of  the  sham  philanthropy  at  the  time  rampant  in 
England,  and  still  far  from  extinct.  This  whole  section  will  serve  as  an  excellent 
object  le^ison  on  the  fatuous  teachings  of  the  Reads,  the  Philips,  and  f  ome  other 
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mie&ionarUsy  who  went  about  proclaiming  the  absolate  equality  of  all  races,  and 
telliog  the  blacks  that  they  "  were  in  all  respects,  except  education,  mentally  equal 
to  the  European  colonists.'* 

The  above-mentioned  possible  exception  to  Dr.  Theal's  uoiform  impartiality  has 
reference  to  his  treatment  of  the  Eolobeng  episode,  in  which  he  tells  us  that  he 
followed  Livingstone's  account  in  all  the  editions  of  his  history  issued  before  1878, 
but  in  the  light  of  fresh  evidence  has  since  adopted  what  must  be  distinctly  called 
the  Boar  version.  But  to  the  ordinary  reader  he  will  appear  to  have  done  much 
more  than  this,  since  a  comparison  of  the  early  and  later  editions  plainly  shows 
that  his  whole  attitude  towards  the  Transvaal  Yoortrekkers  has,  without  any 
apparent  reason,  undergone  a  complete  change.  Whether  Livingstone's  books  and 
papers  were  scattered  over  the  veld  by  the  Boer  commando,  or  by  a  band  of  hitherto 
unidentified  ''lawless  deserters,"  is  of  coarse  an  important,  though  after  all  a 
secondary  matter.  The  real  points  were  the  general  treatment  of  the  natives  by 
the  Boers,  the  kidnapping  of  their  children  to  be  brought  up  as  "  apprentices,'^ 
that  is  slaves,  and  the  persistent  efforts  of  the  burghers  to  block  the  '*  English 
road  "  to  the  interior  of  the  continent.  Of  all  this  we  now  hear  little  or  nothing. 
The  English  road  now  becomes  merely  the  *'  lower  road ; "  the  Maccabe  incident  is 
suppressed,  and  it  is  merely  stated  that  the  children  captured  at  Kolobeng  "  were 
apprenticed  to  various  persons."  But  we  are  no  longer  told,  as  in  the  early  editions 
(ii.,  p.  162),  about  the  sad  fate  of  these  '*  wretched  orphans  "  [both  parents  being 
killed],  and  that  "  hardly  any  condition  could  be  more  pitiable  than  that  of  these 
unfortunates."  It  must  be  added  that  most  of  the  fresh  evidence  appealed  to  in 
explanation  of  this  apparent  volte  face  comes  from  tainted  Boer  sources,  such  as 
that  of  a  Commandant  Scholtz,  who  is  himself  deeply  implicated,  both  for  causing 
Livingstone's  workshop  to  be  bruken  open  in  his  absence  and  confiscating  *'  the 
whole  of  the  loose  property  in  the  place,"  and  also  for  retaining  as  *^  apprentices" 
the  children  of  the  Bakwena  people  captured  on  this  occasion. 

All  of  these  boldly  printed  volumes  are  supplied  with  carefully  prepared 
synoptical  indexes,  and  with  sketch-maps  or  '*  charts,"  which  will  be  found  useful 
in  following  the  text  and  studying  the  gradual  expansion  of  the  white  settlements 
south  of  the  Zambezi. 

A.  H.  Keane. 

The  Hydrography  of  the  Nile. 
'  The  Nile  in  1904.'    By  Sir  W.  Willcocks,  k.c.m.g.    London :  1904. 

Though  books  dealing  with  the  basin  of  the  Nile  are  numerous,  those  which 
treat  specially  of  the  hydrography  of  the  river  are  few,  and  the  present  volume  is 
intended  by  the  author  to  briog  up  to  date  Lombardini's  essay  on  the  hydrography 
^  of  the  Nile,  which  was  published  forty  years  ago ;  *  but  the  fifty-five  pages  which 
have  been  allotted  to  hydrography  are  insufficient  to  represent  adequately  the 
hundred  and  ten  pages  of  Lombardini's  essay,  as  well  as  the  information  which  has 
accumulated  since  then. 

The  course  of  the  Nile  is  briefly  described,  and  the  s!opes  and  velocities  of  the 
different  reaches  are  detailed,  but  the  altitudes  used  are  not  always  these  which  are 
usually  taken  as  the  most  probable  values.  Lado  is  taken  as  447  metres  instead 
of  465,  but  no  reason  is  given  for  preferring  the  lower  value. 

The  rainfall  of  ihe  basin  is  very  superficially  dealt  with,  considering  its  im- 
portance and  the  large  increase  of  data  in  the  last  ten  years.  Several  errors  are 
due  to  this,  and  the  basin  of  the  Blue  Nile  in  Abyssinia  is  credited  with  a  good 

*  <  Kssai  sur  FHydrologie  du  Nil.'    Milan,  1865. 
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rainfall  throughout  nine  mooths  of  the  year,  which  is  probably  based  on  that  of 
Adis  Abeba  on  the  eastern  escarpment;  but  all  over  the  tableland  there  U  a 
sharply  defined  period  of  four  monthp,  only  extending  to  five  in  the  more  southern 
parts. 

The  geology  of  the  lake  plateau  is  of  great  importance  in  determining  the 
drainage,  since  Dantz  and  otheri  have  shovn  that  the  movements  oflarge  blocks  of 
the  country  have  given  rise  to  valleys  with  a  low  slope,  in  which  the  riv^ers  lose 
themselves  in  the  mar<ihe8  which  fill  the  valley  floors.  Indeed,  without  a  know- 
ledge of  the  structure  of  the  country  the  drainage  cannot  be  properly  understood. 
Still,  the  account  given  is  meagre,  and  does  not  include  recent  results,  Ruwenzori 
being  still  described  as  a  range  of  lofty  volcanoes,  in  spite  of  its  vulcanicitj  having 
been  repeatedly  disproved. 

Passiog  to  the  more  detailed  description  of  the  different  lakes  and  rivers  which 
supply  the  Nile,  the  statement  that  the  rate  of  evaporation  on  the  Albert  lake  is 
greater  than  on  Lake  Ylctorii  is  surprising,  since  the  former  lies  450  metres  lower, 
and  is  much  more  sheltered  from  wiods,  so  that  a  lower  rate  would  be  expected. 
There  are,  however,  no  observations  available.    The  regulating  action  of  this  lake 
is  said  to  be  such  that  the  floods  of  the  Victoria  Nile  are  delayed  five  months 
in  their  passage  down  the  Bahr  el  Jebel ;  but  this  seems  to  be  an  assumption  based 
on  the  maximum  level  of  the  lake  being  reached  in  December,  while  the  Victoria 
lake  is  usually  highest  in  June.    The  effect  of  the  rainfall  of  this  region  has, 
however,  been  misunderstood.    The  discharge  of  the  Victoria  Nile  after  passing 
through  Lake  Choga  becomes  pract'ciliy  a  constant  amount,  and  it  is  the  rainfall 
on  the  hills  north  of  Foweira  which  causes  the  flood  in  the  lower  reaches  near  the 
Murcbison  falls.    This  rainfall  begins  about  June  and  ends  in  Ojtobar,  while  at  the 
south  end  of  the  Albert  lake  it  is  heaviest  in  May  and  November,  so  that  the 
combined  effect  is  to  produce  a  rise  in  the  Albert  lake,  and  at  Wadelai  from  May  to 
December.    In  discussing  the  Bahr  el  Jebel,  or  the  Albert  Nile,  as  Sir  W.  Will- 
cocks  would  prefer  to  call  it,  he  states  that  the  said  *  region  is  flooded  by  the  Sobat 
flood  to  a  depth  of  3  metres,  which  would,  iode^d,  give  a  vast  quantity  of  water 
temporarily  store!.    But  if  the  water -slope  between  Lake  No  and  the  S>bat  is 
considered,  it  will  be  found  that  a  rise  of  about  2  metres  in  the  Sjbit  will  produce 
the  flood  slope  in  the  White  Nile  above  it;  and  in  1903  the  Sobat  rose  in  all 
3*5  metres,  causing  thus  a  rise  in  the  water-level  at  Lake  No  of  about  1*5  metre, 
or  about  1  metre  above  its  banks,  which  agrees  well  with  observations  made  by  a 
survey  party  in  September.    If  now  the  slope  of  the  Bahr  el  Jebel  ha  considered,  it 
will  be  seen  that  the  flooding  due  to  the  Sobat  must  soon  disappear  upstream, 
though  its  effect  will  be  more  pronoanced  in  the  Bihr  el  Gbazal,  where  the  slope  is 
less,  and  it  is  probably  the  main   factor  in  producing  there  the  late  maximum 
in  Decembar  which  Dye  noticed.     Sir  W.  Qarstin's  sections  of  the  Bihr  el  Jebel, 
some  of  which  are  reproduced  in  this  book,  do  not  show  any  such  inundation 
effect.    Sir  W.  Willcocks  follows  Lombardini  in  assuming  that  the  swamps  of  the 
Bahr  el  Jeb.4  and  Bahr  el  Ghazal  occupy  the  site  of  an  ancient  Uke,  an  hypothesis 
which  presents  many  difficulties,  and  would  hardly  have  been  put  forward  by  this 
distinguished  engineer  had  he  ever  visited  the  region  south  of  Khartum.     In  the 
present  work  this  lake  is  described  as  occupying  an  area  of  160,000  square  kilo- 
metres, or  two  and  a  half  times  the  size  of  Lake  Victoria,  and  as  being  fed  by  the 
waters  of  the  Sobat,  the  Bahr  el  Jebel,  and  the  Bahr  el  Ghazal,  while  the  Blue  Nile 


*  It  is  very  desirable  that  the  word  **  sadd  "  should  be  limited  to  its  proper  meaning 
— a  block  of  vegetation  in  a  water-channel.  It  has  of  late  been  also  used  to  designate 
a  district  and  a  class  of  vegetation. 
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also  is  made  to  "  flow  back  war  J  s  up  the  bed  of  the  present  White  Nile"  into  this  lake. 
No  evidence  is  pat  forward  for  such  a  reyersal  of  the  drainage  of  the  country,  and 
there  is  much  which  contradicts  it.  Unless  subsequent  earth-movements  are 
assumed,  the  lake  must  have  risen  to  the  same  level  north  of  Lake  No  as  sonth  of 
it,  which  would  consideraVy  increase  the  size.  No  signs  of  shore-lines,  terracep,  of 
the  deltas  of  tributary  streams  are  to  be  seen  where  the  margin  of  this  lake  would 
have  been.  On  the  draioage  being  reversed,  tbe  present  White  Nile  should  have 
cut  through  thick  deposits  which  had  been  laid  down  by  the  Blue  Nile  when  it 
entered  the  lake,  but  do  such  alluvial  beds  exist. 

The  country  near  Khartum  shows  no  sign  of  the  movements  which  must  have 
taken  place  to  turn  the  Blue  Nile  from  flowing  southwards,  as  assumed,  into  its 
present  course.  On  the  other  hand,  a  stream  flowing  with  a  low  slope  in  a  shallow 
valley  which  is  more  or  leps  flooded  in  the  rainy  season,  furnishes  all  tbe  necessary 
conditions  for  the  formation  of  these  marshes  without  creating  a  former  lake 
to  explain  them. 

At  Khartum  the  holding  up  of  the  lesser  stream  by  the  greater  agiin  cccurs, 
but  with  much  greater  effect  than  at  Lake  No,  en  account  of  the  volume  of  the 
Blue  Nile  in  flood.  The  author,  however,  exaggerates  this  very  greatly  when 
he  says  that  the  water  of  the  Blue  Nile  flows  300  kilotnetres  up  the  White  Nile  in 
summer.  As  the  level  of  tbe  Blue  Nile  increases,  the  level  of  the  White  Nile 
is  raised  by  water  coming  down  from  above,  and  not  by  the  Blue  Nile  flowing  up 
it.  There  are  many  proofs  of  thip,  b)th  from  observations  made  at  Dueim,  near 
Khartum,  as  well  as  from  the  water-slope  given  in  th's  work,  and  also  in  Table 
XXIY. ;  for  if  the  Blue  Nile  flowed  300  kilometres  up  the  White  Nile,  the  mean 
annual  discharge  of  the  Whi  e  Nile  at  Khartum  would  be  greater,  and  not  less, 
than  at  Tauflkia,  since  at  the  former  place  b^th  tbe  Taufikia  water  and  that  which 
had  flowed  from  the  Blue  Nile  must  eventually  pass  down. 

The  sketch  of  the  developmect  of  irrigation  in  the  ear.iest  times  will  hardly  be 
accepted  as  it  stands  by  students  of  Egyptology.  The  Kile  is  described  as  widen- 
ing and  deepening  its  trough  since  the  twelfth  dynasty,  but  all  available  evidence 
goes  to  prove  that  it  has  been  raising  its  bed  at  the  rate  of  about  10  centimetres 
per  century  from  at  least  as  early  a  period  as  thip. 

Much  of  tbe  chapter  on  projects  for  the  utilization  of  water  has  previously 
appeared  in  other  works  by  tbe  author,  and  in  discussing  Sir  W.  Garstin^s  recent 
proposals,  he  would  prefer  the  improvement  of  the  Bahr  el  Jebel  to  cutting  a  new 
channel  from  Bor  to  the  Sobat. 

It  cannot  be  said  that  this  work  furnishes  a  full  account  of  the  hydrography  of 
the  Nile,  nor  are  all  the  statements  made  in  it  free  from  doubt ;  but  it  is  much  to 
be  regretted  that  in  such  cases  more  proof  is  not  given,  and  that  no  references 
or  authorities  are  quoted.  Thii  alone  will  prevent  it  from  becoming  the  work  of 
reference  for  the  Nile  and  its  regimen,  which  Lombardini'd  essay  was  for  years. 

H.  G.  Lyons. 

AMERICA. 

A  Feature  of  the  Brazilian  Coasts. 

*  The  Stone  Beefs  of  Brazil :  their  Geological  and  Geographical  Relations,  with  a  Chapter 
on  the  Coral  Reefs.'  By  John  Caspar  Branner.  (Bulletin  of  the  Museum  of 
Comparative  Zoology  at  Harvard  College.  Vol.  xliv.  Geological  Series,  No.  vii.) 
Cambridge,  Mass.,  U.S.A.    1904. 

Prof.  Branner,  in  the  course  of  his  geological  travels  in  Brazil,  has  devoted 
much  attention  to  the  "  stone  reefs  "  which  fringe  the  coast.  They  are  remarkable 
featurep,  wh!ch  can  be  paralleled  only  in  the  Levant  and  on  the  e^orcs  of  the  Red 
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«e8.  Usually  not  more  than  a  few  yards  in  width,  and  rising  often  only  a  foot  or 
two  above  mean  tide-level,  they  run  often  for  several  miles  from  headland  to  head- 
land or  across  ithe  bays.  They  consist  of  qnartzose  sand  cemented  by  carbonate  of 
lime,  and  have  many  points  in  common  with  the  sand-spits  and  off-shore  beaches 
seen  on  many  exposed  coasts.  The  best  known  is  that  which  guards  the  harbour 
of  Pernambuco,  but  excellent  figures  and  charts  of  nearly  all  the  best  instances  are 
given  in  this  volume. 

Coral  reefs,  also,  are  known  in  these  seas,  but  have  no  close  connection  with  the 
**  stone  reefs.^'  Many  problems  arise  regarding  their  origin  and  the  manner  in 
which  their  materials  have  been  cemented  together  so  that  they  can  resist  the 
direct  attacks  of  the  Atlantic  surf.  The  author  points  out  that  the  cementing 
action  is  confined  to  those  regions  where  Fea-water  has  nearly  its  maximum  con- 
centration. He  believes  that  river  waters,  rich  in  dis€olved  lime-salts,  peroolatiog 
outwards  through  the  porous  sand-reefs,  deposit  carbonate  of  lime  where  they  come 
in  contact  with  the  highly  saline  ocean-water.  Prof.  Branner's  monograph  is  dis- 
tinguished for  the  fulness  of  detail  with  which  the  subject  is  treatc^d,  and  the 
caution  with  which  inferences  are  made.  Incidentally,  it  contains  much  interesting 
information  regarding  the  Tertiary  and  recent  deposits  of  the  Brazilian  coast  and 
the  changes  of  level  there  since  Pliocene  time. 

J.  a  F. 


MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

An  Exolish  Suesr. 

*  The  Face  of  the  Earth/  By  Edward  Suess.  Translated  by  Hertha  B.  C.  SoUaa, 
under  the  direction  of  Prof.  W.  J.  Sollas,  f.b.s.  Vol.  1.  Pp.  xii.,  604.  The 
Clarendon  Press.     1904. 

Twenty  years  have  now  elapsed  since  the  appearance  of  the  first  Tolume  of 
Prof.  Suess's  *  Antlitz  der  £rde,'  and  the  publication  of  an  English  translation  within 
the  last  few  months  is  at  least  a  tribute  t>  the  originality  of  the  author's  concep- 
tions and  to  the  place  which  the  book« holds  in  geological  literature.   Most  treatijes 
on  general  scientific  subjects  are  relegated  to  a  back  shelf  long  bafore  they  have 
reached  this  sge.    Although  the  delay  in  bringing  out  the  book  in  an  English 
version  might  seem  to  imply  otherwise,  it  has  always  been  warmly  appreciated  in 
Btitaio,  and  its  author  has  been  the  recipient  of  many  of  the  highest  honours 
which  Eoglish  science  can  award  him.    Scattered  through  the  literature  of  British 
geology  and  geography,  innumerable  references  to  the  '  Antlitz  der  Erde  *  will  be 
found,  which  show  how  deeply  it  has  made  its  mark  on  current  speculation  regarding 
all  the  greater  problems  of  dynamical  geology  and  geographical  evolution.     At  the 
universities  Prof.  Sucss'd  work  has  always  been  much  studied,  and  the  British 
student  is  now  to  be  congratulated  on  having  so  eminently  satisfactory  a  transla- 
tion at  his  hand.   Apart  altogether  from  the  inherent  difficulties  of  the  subject,  and 
the  prodigious  learning  exhibited  on  every  page,  the  book  was  by  no  means  easy 
to  read  in  the  orif^inal,  on  account  of  the  graphic  and  idiomatic  German  in  which 
it  was  writteo.    Few  foreign  writers  in  geological  subjects  have  the  profound  and 
extensive  knowledge  of  the  literature  of  the  geology  of  Britain  and  British  posses- 
sions which  Prof.  Suess  commands,  and  hence,  in  its  new  form,  the  book  will 
certainly  appeal  to  many  geographers,  travellers,  and  general  readers  who  might 
not  otherwipe  have  been  abld  to  familiarize  themselves  with  it. 

The  translatioa  is  a  very  successful  one;  clear,  terse,  and  graphic,  it  has  many 
of  the  literary  merits  of  the  original,  aud  the  cccasional  bursts  of  eloquence  in 
which  the  author  indulge 3  have  been  rendered  with  considerate  skill.  The  Tersion 
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follows  the  original  German  edition,  and  while  the  ortho{;raphy  cf  some  of  the 
geographical  names  has  heen  modified  in  accordance  with  English  usage,  a  few  of 
the  wcodcuts  retain  the  Gterman  titles.  In  the  French  edition  many  additional 
illustrations  were  introduced,  together  with  supplementary  references  to  origintl 
sources  of  informatioo ;  these  make  this  version  on  the  whole  the  roost  useful  for 
geologists,  hut  the  task  of  adequately  illustrating  the  '  Antlitz  der  Erde '  is  nearly 
A  hopeless  one.  In  some  of  the  chapters  the  reader  wanders  through  a  maze  of 
geographical  names,  and  to  follow  all  the  descriptions  in  detail  would  involve  the 
consaltation  of  a  library  of  atlases  and  papers.  Then  in  a  brief  and  vivid  summary 
the  results  of  the  inquiry  are  brought  to  a  focus,  and  the  great  principles  involved 
etand  forward  in  the  clearest  light. 

In  this  volume  we  have  a  synthetic  study  of  the  mountains  of  the  glole.  The 
work  begins  with  a  general  introduction  in  which  the  main  lines  of  geol  )gical 
evidence  are  sketched — earthquakep,  volcanoes,  changes  of  level,  faolting,  and 
erosion ;  this  includes  a  brilliant  chapter  on  the  Noachian  deluge,  which,  it  is 
argued,  finds  a  rational  explanation  io  a  fortuitous  conjunction  of  seismic  and 
cyclonic  disturbances  over  the  plains  of  the  lower  Euphrates.  The  second  part 
opens  with  a  discussion  of  the  Alps  and  the  relation  b3tween  the  great  system  of 
Alpine  folds  and  the  stable  platform  of  older  rocks  which  lies  to  the  north  of  them. 
This  mountain  system  is  then  traced  through  the  great  hook-shaped  curve  of  the 
Apennines  into  North  Africa,  and  across  the  pillars  of  Hercules  into  the  Betic 
Cordillera,  while  to  the  eastward  it  sweeps  through  the  great  semicircle  of  the 
Carpathians.  The  great  sunken  areas  of  the  Adriatic  and  the  Western 
Mediterranean  are  shown  to  lie  within  the  mountain  arcs,  and  the  Tertiary  history 
of  the  Mediterranean  area  is  outlined  in  a  brief  bat  highly  significant  chapter. 
From  Europe  we  proceed  to  Asia,  and  examine  the  great  mountains  which  diverge 
from  the  upper  valley  of  the  Indus.  The  whole  vast  system  of  Tertiary  folds  is 
contrasted  with  the  stable  areas  which  lie  to  the  north  in  Europe,  Sibsria,  and 
China,  and  to  the  south  in  Central  Africa  and  the  Indian  peninsula.  Lastly,  in 
two  chapters,  the  mountains  of  the  western  hemisphere  are  briefly  discussed. 

Over  this  wide  field  the  author  ranges  with  consummate  ease ;  his  knowledge 
of  the  geological  literature  of  the  most  distant  countries  is  equalled  by  the  t>kill 
with  which  he  seizes  on  those  facts  which  are  of  prime  importance.  It  is  his 
aim  to  show  the  harmony  which  underlies  phenomena  apparently  discordant, 
and  to  point  out  the  analogies  in  structure  and  history  in  the  difierent  mountain 
ranges  of  the  world.  Criticism  may  easily  be  directed  on  individual  points,  but 
the  wide  scops  and  philosophic  depth  of  the  main  argument  must  impress  every 
reader.  No  book  has  ever  proved  more  stimulating  io  the  best  sense  than  the 
*  Face  of  the  Earth,'  and  we  return  to  it  again  and  again  witti  renewed  enjoyment. 
It  is  to  be  hoped  that  the  second  volume  will  appear  in  Eogliah  without  great 
delay  ;  the  third  volume  has  not  yet  been  complete!  in  the  original  edition. 

J.  S.  F. 

GENERAL. 

The  Position  of  Geography  in  Science  and  Education. 

*Die  Erdkunde:  eine  Darstellung  ihrer  Wissensgebiete,  ihrer  Hilf.-wissenschaften 
und  der  Methode  ihres  Unterrichtes/  Herausgegeben  von  Maximilian  Klar. 
Leipzig  und  Wien :  1903-1905. 

The  necessity  of  placing  the  teaching  of  geography  in  intermediate  edncation 
on  a  higher  level  than  it  stands  now,  is  being  very  keenly  felt  in  Germany  and 
Austria.  Iq  proportion  as  the  university  teaching  of  everything  connected  with 
the  study  of  our  phnet  and  its  inhabitant^  attains  an  increasingly  higher  level  in 
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the  univerrities  of  these  two  countriefs  the  need  is  being  felt  to  raise  the  level 
of  geographical  education  in  the  Gymnasia  and  RealschuleD.  At  the  same  time, 
the  demands  which  have  been  put  before  the  teacher  of  geography  have  lately 
been  widened  on  the  continent  so  as  to  require  from  him  acquaintance  with  a 
number  of  natural  and  anthropological  scieDcep,  while  the  question  as  to  the 
methodics  of  geographical  teaching  altogether,  and  the  general  alms  which  it  has 
to  keep  in  view,  has  lately  been  the  subject  of  thorough  discoasion  at  several 
geographical  congresses. 

The  result  has  been  to  create  amongst  the  teachers  of  the  secondary  schools  in 
German- speaking  Austria  the  need  of  a  collection  of  text-books  dealing,  in  a  not 
too  bulky  form,  with  the  diverse  branches  of  geography  and  its  auxiliary  sciences, 
as  well  as  with  the  methods  of  teaching.    The  outcome  of  this  movement  is 
the  important  work  of  which  the  title  is  given  above.    The  intention  of  Prof. 
Max.  Klar  is  to  bring  out  a  collection  of  some  thirty  different  works,  covering 
something  like  5000  pages  and  costing  about  £6,  which  would  deal  with  all  the 
just-mentioned  subjects  in  a  condensed  form.    Such  a  work  conld  evidently  not 
be  written  by  one  man,  and  the  collaboration  of  a  number  of  men  of  s<dence, 
some  of  whom  are  well  known  to  the  geographer,  has  been  secured.     Thus  we 
notice  among   them   Dr.   Siegmund   Giiuther  ('  History  of  Earth-knowledge  'X 
Dr.  Julius   Mayer  (» Heimat-Kunde '),   Dr.   Wilhelm  Trabert  C.Climatology '), 
Dr.  Heinrich  Schurtz  ('  Ethnology'),  Dr.  Alfred  Kirchhoff,  and  many  others. 

In  Prof.  Klar'd  *  Erdkunde  '  the  first  two  monographs  are  given  to  the  history 
of  geography  and  of  geographical  teaching.  The  methods  of  leaching  are  dis- 
cussed next  (^Metho lies'  and  ' Heimat-Kunde ').  Astronomical  geography,  the 
astronomical  determinations  of  gtographical  co-ordinates,  the  nautical  sciences, 
and  chronology,  form  the  contents  of  the  next  five  parls.  The  next  division 
is  dt voted  to  physical  geography  (includirg  terrestrial  magnetism),  the  earth's 
crust  (a  geologic il  compendium  for  the  geographers),  the  rivers  and  the  ocean, 
meteorology,  geo-botany,  and  geo-zoology.  The  sixteenth  and  seventeenth  parts 
are  devoted  to  ethnology  and  folk-lore,  the  eighteenth  to  geographical  terminology, 
and  the  nineteenth  to  historical  geography.  The  next  t^o  parts  deal  with  political 
and  ecocomical  geography.  The  methodics  of  topography  and  topography  itself, 
geodesy,  and  cartography  occupy  the  next  three  pirts.  And  finally,  in  the  last 
three  parts,  maps,  reliefif,  and  other  auxiliaries  of  geographical  teaching  are 
considered,  as  also  geographical  school  collections;  a  separate  fascicule  contains 
problems  that  may  be  given  for  exercise  in  difierent  portions  of  geographical 
teaching. 

We  have  now  before  us  seven  parts  of  Prof.  K tar's  collection,  and  judging  from 
them  we  can  say  that  it  will  be  most  valuable  for  its  purpose. 

In  a  series  like  the  geographical  encyclo|  aedia  which  we  have  before  ns,  one 
has  to  direct  his  attention,  first  of  all,  to  the  work  of  Dr.  Anton  Becker,  *  Methodik 
des  Geographischen  Unterrichtes.  Ein  padagogisch-didaktbches  Handbuch  fiir 
Lehramts-kandidaten  und  Lehrer'  (Part  iii.)«  This  small  work  of  only  ninety 
octavo  pages  will  be  found  an  extremely  valuable  aid  by  the  teacher  of  geography. 
One  might  take  exception  to  the  too  great  importance  attributed  to  Heimatkande 
— the  more  so  as  the  pupil  of  an  intermediate  school  has  necessarily  already 
acquired  in  the  primary  school  some  knowledge  of  the  aspects  of  the  land,  and 
will  certainly  acquire  a  greater  interest  in  earth-knowledge  by  being  told  of 
distant  lands  and  having  pictures  of  di&tant  landscapes  shown  to  him.  With 
the  plentiful  supply  of  illustrated  periodicals,  this  would  happen  without  the  inter- 
ference of  the  teacher.    Therefore,  the  statement  to  the  efifect  that  *'  before  all» 
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the  fandamental  conceptions  of  geography  must  be  developed  (ynly  from  the 
contemplation  of  the  locality,"  may  be  considered  as  too  categorical.  Howeyer, 
Dr.  Becker  gives  so  many  references  to  the  literature  of  the  subject,  that  the  reader 
may  himself  introduce  the  necessary  limitations  to  the  above  statement.  On 
the  other  hand,  we  find  in  the  little  work  before  us  so  much  excellent  advice  given 
to  the  teacher,  that  we  should  be  inclined  to  produce  quite  a  number  of  quotations 
from  it.  Here  is,  for  instance,  one  concerning  the  importance  of  the  so-called 
*^  Kultur-geographie"  as  a  means  of  general  education — 

*'  Nowhere  does  one  find  such  an  opportunity  to  point  out  the  mutual  inter- 
action of  geological,  orographica^,  and  climatic  conditions,  and  their  influence 
upon  the  conditions  of  human  life  and  human  work,  as  one  finds  here.  The  pupil 
has  the  possibility  of  gettiog  a  thorough  acquaintance  with  a  number  of  concep- 
iioDs  which  are  now  continually  referred  to  as  *  war-cries'  in  our  daily  press. 
Here  he  learns  about  the  different  activities  of  man  which  are  links  of  a  great 
chain  and  serve  the  needs  of  all,  as  well  as  hnman  progress  as  a  whole.  He  learns 
to  hold  every  S3rt  of  handiwork  in  esteem.  While  he  gets  an  insight  into  the 
foundations  of  the  economical  state  of  a  country,  he  learns  not  to  over-estimate 
the  condition)  prevailing  in  his  own  country  or  abroad;  and  while  he  studies 
the  economical  conditions  of  a  country,  he  obtains  a  clear  comprehension  of  the 
history  of  its  inhabitants.** 

Notwithstanding  the  compact  size  of  this  work,  all  the  main  points  of  geo- 
graphical teaching,  and  the  chief  aids  for  this  teaching — maps,  globes,  surveys, 
drawingp,  collections,  etc. — are  dealt  with. 

Part  vii.,  '*The  Astronomical  Determination  of  Geographical  Co-ordinates," 
by  Eugen  Gelcich,  will  bo  most  welcome  to  the  geographer,  as  it  deals  with 
this  important  subject  in  a  very  thorough  way,  in  a  compact  memoir  of 
126  pages.  The  different  methods  are  treated  without  resorting  to  higher 
mathematics. 

"  Geodesy"  (Part  xxiii.,  417  pages)  is  treated  by  Dr.  Norbert  Herz.  This  work 
was  begun  by  Dr.  H.  Hartl,  but  was  left  unfinished  by  him  at  his  death.  As  a 
text-book  of  elementary  and  higher  geodesy  the  work  of  Dr.  Herz  has  undoubtedly 
a  great  value,  the  different  methods,  as  well  as  the  instruments,  being  described 
with  great  lucidity,  and  illubtrated  by  excellent  diagrams,  while  those  geodetical 
theorems  which  require  the  knowledge  of  the  differential  and  integral  calculus  are 
not  omitted,  but  are  dealt  with  in  small-type  footnotes.  Fully  recognizing  the 
necessity  of  such  a  detailed  work  in  Prof.  EUr's  collection,  we  nevertheless  ask 
ourselves  whether  a  short  summary  of  the  subject,  giving  only  a  broad  idea 
of  the  methods  of  geodesy,  would  not  be  equally  desirable  in  a  collection  destined 
for  the  secondary  schoolmaster.  Moreover,  we  shall  permit  ourselves  to  point  out 
that  the  unfortunately  too-much-neglected  measurements  of  altitudes  might  have 
been  dealt  with  in  some  greater  detail  in  the  larga  work.  A  traveller  who  brings 
no  hypsometrical  material  from  the  country  he  has  explored,  does  not  deserve  the 
name  of  a  geographer.  Besides,  something  may  also  be  said  of  the  immense 
amount  of  enjoyment  which  can  be  obtained  by  schoolboys  from  altitude 
measurements  during  their  pedestrian  and  cycling  excursionp.  So  we  hope  that 
this  important  subject  will  be  dealt  with  in  more  detail  under  the  head  of 
topography. 

Both  volumes  dealing  with  Ethnology  and  Folklore  are  already  out.  The 
former  was  written  by  Dr.  Heinrich  Schurtz,  whose  work  on  the  secret  class- 
organizations  among  savages  was  so  much  appreciated  by  specialists,  but  whom 
untimely  death  has  carried  away  from  our  ranks  during  the  printing  of  this 
last  book  in  Prof.  Klar*8  series.  In  the  small  space  of  180  pages  Dr.  Schuitz 
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has  given  such  an  excellent  compendiam  of  his  branch  that  it  ought  to  be  translatecl 
into  all  languages. 

'  Folklore :  its  Importance,  its  AIods,  and  its  Methodp/  by  Dr.  R.  Fr.  Kaind), 
is  an  attempt  to  popularize  this  branch  of  research,  and  to  define  at  the  same 
time,  in  a  scientific  way,  its  proper  methods  of  investigation  and  its  relationa 
to  ethnology  and  anthropology.  After  having  indicated  what  is  being  done  in 
this  direction  in  difiiercnt  countries,  the  author  discusses  the  part  that  folklore 
plays  in  the  development  of  our  iocial  conditions  and  the  bearing  of  these 
studies  on  hibtory.  He  concludes  by  giving  dt  tailed  instructions  and  inqniries 
(some  of  them  with  explanatory  drawings)  for  those  who  might  undertake  folklore 
studies,  and  finally  discusses  the  scientific  treatment  of  folklore  materialBy  and  the 
place  of  folklore  in  the  school  curriculum. 

An  extremely  useful  little  work  is  that  of  J.  W.  Nagl  on  geographical  nanoes;. 
The  author,  who  is  well  acquainted  with  the  already  growing  literature  of  this 
subject,  gives  explanations  of  geographical  names  with  the  Chinese,  the  Japanese^ 
the  Tuikish  stems,  the  Hebrews,  the  PhoeaioiaQs,  the  Magyars,  and  all  European 
nations,  and  he  deduces  the  general  rules  which  may  bo  observed  in  the  formation 
of  geographical  names  with  different  nations. 

An  important  part  of  Prof.  Klar's  '  Erdkunde '  is  the  volume  (300  pages)  gi^en  to 
Historical  Geography  by  Dr.  Wilhelm  Gotz.    The  author  fully  understoxL  the  im- 
possibility of  adequately  dealing  with  this  immense  subject  in  a  small  volume,  the 
more  so  as  the  very  foundations  of  this  branch  of  science  are  not  yet  settled.   Therefore 
he  only  undertook  to  give  a  series  of  illustrations  of  the  influence  of  geographical 
surroundings  on  the  historical  development  in  different  regions  of  the  Eirth.     One 
series  is  taken  from  the  history  of  Middle  Europe,  and  the  other  from  the  Mediter- 
ranean region.    As  a  first  sttempt  in  this  direction  the  work  of  Dr.  Gotz  deservea 
full  praise  ;  but  we  must  point  out  that  the  conquests  of  the  forests  and  marshes 
of  Middle  Europe  by  man  in  the  barbarian  period,  the  influence  of  the  village 
community,  and  especially  the  cmquest  of  the  country  for  civilization  that  was 
accomplished  by  the  mediasval  cities,  are  not  brought  sufficiently  to  light.     It 
must  also  be  said  that  none  of  the  general  preparatory  works  which  are  mentioned 
by  the  author  could  have  been  a  safe  guide  in  this  brAnch  of  knowledge,  which 
requires  yet  a  gr€at  deaV  of  original  resaarch.    We  hop?,  however,  that  the  forth- 
coming large  work  of  Elisee  Reclus,  in  which  man  and  his  geo^phical  surroundings 
are  discussed  at  length,  will  be  epoch*makiog  in  this  direction. 

We  shall  not  fail  to  mention  the  other  parts  of  Prof.  Klar's  great  undertaking 
as  soon  as  we  have  received  them. 

P.  KRopoTKnr. 
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ETTBOPE. 

The  Undergronnd  Waters  of  Horth-West  Yorkshire.— The  report  of  a 

joint  committee  of  the  Yorkshire  Geological  and  Polytechnic  Society  and  the 
British  Association,  formed  for  the  purpose  of  continuing  the  investigations  carried 
on  by  the  former  body  on  the  underground  waters  of  north-west  Totk^hire,  is 
printed  in  the  Proceedings  of  that  scciety  for  1904  (N.S.  vol.  15,  pt.  2).  The  biilk 
of  the  report  has  been  prepared  by  Mr.  A.  R.  Dwerryhouse,  on  whom  the  greater 
part  of  the  arrangements  for  the  prosecution  of  the  work  devolved,  and  who  gives 
both  a  general  sketch  of  the  geography  and  geology  of  the  dbtrict  investigated 
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(that  around  Ingleborough),  and  a  summary  of  the  results  obtained  as  regards  a 
knowledge  of  the  circulation  of  the  underground  waters.    logleborough,  as  is  well 
known,  forms  an  almost  isolated  patch  of  high  ground,  separated  from  surrounding 
hills  by  deep  valleys,  and  the  area  offers  advantages  for  an  investigation  of  the 
character  in  question  both  for  this  reason,  and  because  of  the  large  number  of  streams 
which  flow  in  part  beneath  the  surface.    The  summit  consists  of  millstone  grit 
resting  upon  a  series  of  shales  with  thin  limestones  and  grits  (Toredale  rocks), 
which  in  turn  overlie  600  to  700  feet  of  mountain  limestone.    This  rests  uncon- 
formably  on  a  floor  of  Ordovician  and  Silurian  rocks,  the  surface  of  which  consists 
of  a  series  of  ridges  with  intervening  valleys.     The  rain  falling  on  the  porous 
millstone  grit  percolates  through  its  mass  until  it  is  thrown  out,  on  reaching  the 
underljring  shales,  as  a  series  of  springs,  the  water  of  which  is  again  absorbed  into 
the  fissures  of  the  limeetonc,  and  again  issues  at  its  base.    The  flow  of  the  under- 
ground waters  was  tested  by  the  introduction  of  various  substances  into  the 
water-sinks  (fluorescein  being  found  by  far  the  most  satisfactory),  and  the  con<* 
nection  between  the  points  of  disappearance  and  emergence  was  satisfactorily 
determined  in  many  cases.   Thus,  in  the  case  of  the  famous  Gaping  Qbyll,  a  direct 
connection  between  this  and  the  spring  at  Clapham  Beck  was  established,  the 
water  being  found,  at  the  time  of  the  experiment,  to  take  five  clear  days  to  pass 
along  its  underground  course  over  the  mile  that  intervenes  between  the  two 
points.    The  report  gives  a  detailed  description,  with  TDtL\>s  and  sections,  of  the 
various  "pots"  and  other  features,  the  general  conclusion  as  to  the  flow  of  the 
waters  being  as  follows :  The  flow  is  radially  outward  from  the  high  ground,  but 
is  profoundly  affected  by  the  direction  of  the  joints  in  the  limestone.     These 
usually  pass  through  one  bed  only,  but  occasionally,  as  in  Mere  Gill  hole,  the 
limestone  is  fractured  from  top  to  bottom.     The  irregularities  in  the  floor  of 
Silurian  and  Ordovician  rocks  form  underground  watersheds  which  may  determine 
the  direction  of  flow.    Some,  at  least,  of  the  caves  and  pot-holes  are  of  pre-glacial 
origin,  since  it  has  been  found  that  the  otigioal  outlet  (as,  e.g.,  in  the  case  of  Alum 
pot)  was  in  an  old  valley  now  partly  filled  with  glacial  drift.  Owiog  to  the  influence 
of  the  joints  in  the  limestone,  there  are  instances  in  which  streams  are  carried 
beneath  a  surface  watershed,  to  emerge  in  a  different  drainage  basin  from  that  in< 
which  they  took  their  rise,  while  crossings  of  streams  at  different  levels  also  occur. 

The  Midlands  Earthquake  of  April  23.— An  earthquake  of  considerable^ 
strength  visited  the  north  midland  counties  on  the  morning  of  Easter  Sunday  at 
about  1.36  H.m.    The  epicentre  probibly  lies  in  the  district  where  the  counties . 
of  Nottingham,  York,  and  Lincoln  m(et,  and  not  far  from  Doncaster  and  East 
Retford.      The  disturbed  area  includes  the  whole  of  the  counties  of  Lincoln, . 
Nottingham,  Derby,  Leicester,  and  Rutland,  and  the  gi  eater  part  of  Yorkshire, 
Staffordshire,  and  Northamptcnshire,  and  even  extends  into  Lancashire,  Warwick- 
shire, and  Norfolk.    A  first  estimate  gives  the  extent  of  the  area  shaken  at  20,000  • 
Fquare  Uiiles.    Some  slight  damage  to  buildings  is  reported  from  the  neighbourhood 
of  the  epicentre,  and  the  Great  Northern  Railway  station  at  Doncaster  was  some- 
what seriously  injured.      "For  about  50  yards  on  the  up  side  the  roof  of  the 
platform  and   the  smoke-box  over  the  nearest  line  of  rails  became  partially 
detached,  the  pillars  supporting  the  smoke-box  leaning  towards  the  metals,  and 
the  pillars  supporting  the  platform  roof  leaning  towards  the  station  buildiogs  to 
a  total  extent  of  about  8  inches.''    Most  of  the  seismographs  in  this  country  are 
affected  only  by  the  Icng-period  waves  from  distant  centres,  and  therefore  failed 
to  register  the  disturbance,  with  the  exception  of  an  Omori  horizontal  pendulum 
at  Birniiogbam,  which  recorded  a  seiies  of  minute  tremors  lasting  altogether  for 
about  a  quarter  of  a  minute.     The  earthquake  is  being  investigated  by  Dr.  Ci 
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Davison  (16,  Manor  Boad,  Birmingham),  who  would  be  glad  to  receive  accoants 
of  the  shock  from  any  part  of  the  disturbed  area. 

The  Earthquake  in  France  and  Switzerland  on  April  29. — At  about 

1.45  a.m.  (Greenwich  mean  time),  a  phock,  comparable  in  strength  with  some  of 
the  strongest  experienced  in  this  country,  was  felt  in  the  south-east  of  France  and 
west  of  Switzerland.  The  epicentre  appears  to  be  in  Savoy,  in  the  neighbourhood 
cf  Chamouni  and  Argenti^re,  where  the  walls  of  many  houses  were  cracked.  That 
the  damage  was  not  excessive,  however,  is  evident  from  the  fact  that  in  this 
district  it  is  estimated  to  amount  to  no  more  than  £4000.  The  disturbed  area 
contains  not  less  than  50,000  square  miles,  extending  from  Basle  to  near  Aurillac, 
and  from  the  neighbourhood  of  Nevers  and  Dijon  to  Turin  and  DomodosFola.  The 
shock  was  recorded  by  seismographs  at  Heidelberg,  Pavia,  Padua,  Ferrara,  Modena, 
Ischia,  and  elsewhere. 

The  Simplon  Tunnel. — ^The  economic  learings  of  the  Simplon  tunnel  are 
discussed  in  Mr.  Sargent^s  article  in  the  present  number  (ante,  p.  654),  which«  how- 
ever, is   not  concerned   with   the   technique  of   the   groat  undertaking,  or   the 
relation  of  the  tunnel  to  the  physical  features  and  geological  structure  of  the 
region  through  which  it  passes.    A  few  notes  on  these  points  may  therefore  be 
given  here.    The  tunnel  differs  from  other  great  Alpine  tunnels  in  its  comparatively 
low  level,  no  attempt  being;  made,  as  e,g.,  in  the  case  of  the  St.  Gk)thard,  to  attain, 
by  means  of  engineering  feats,  an  elevated  point  of  vantage  for  the  attack  of  the 
mountain  range.     It  leaves  the  Bhone  valley  just  above  Brieg,  at  an  elevatidn  of 
only  about  2260  feet  above  the  sea  (the  northern  eotrance  to  the  St.  Gothard  tunnel 
is  at  a  height  of  3380  feet),  and  strikes  south-east  by  a  straight  course  for  the 
Italian  village  cf  Iselle,  in  the  Val  di  Vedro  (above  Domo  d*Ossola),  where  it  makes 
its  exit  at  an  elevation  of  2080  feet.    One  result  of  this  low  level  is  the  immense 
length  of  the  tunnel,  which  places  it  at  the  head  of  all  tunnels  yet  pierced  in  this 
respect.    It  reaches  21,577  yards,  or  just  over  12^  mile?,  as  compared  with  16,393 
yards  (9|  miles)  in  the  case  of  the  St.  Gothard,  and  13,279  yards  (7  miles  959 
yards)  in  that  of  the  Mont  Cenis.     The  Simplon  road,  in  the  wide  circuit  it  makes 
to  the  south-west,  diverges  a  long  way  from  the  line  of  the  tunnel,  the  nearest  point 
of  which  is  over  3  miles  to  the  north-east  of  the  Simplon  pass.    The  highest  poinc 
of  the  surface  immediately  over  the  tunnel  (about  9000  feet)  is  on  the  Swiss- 
Italian  frontier,  close  to  the  Furggenbaum  piss,  but  the  summit  of  Monte  Leone 
(11,683  feet)  lies  less  than  a  mile  off  the  direct  line.    An  excellent  sketch  of  the 
geological  structure  of  the  range  at  this  point^,  and  especially  of  the  circulation  of  the 
underground  waters  which  have  formed  one  of  the  greatest  difficulties  to  be  over- 
come during  the  construction  of  the  tunnel,  was  given  in  La  Oeographie  for 
February,  1905,  by  Prof.  U.  Schardt,  one  of  the  expert  advisers  employed  by  the 
Swiss  Government.    A  geological  section  there  inserted  shows  the  exceedingly 
complicated  arrangement  of  the  geological  formations,  which  may  be  subdiyided 
into  three  groups.      To  the   north  is  a  zone  of  Jurassic  schists  (schistes  lustres) 
pierced  here  and  there  by  dolomitic  limestone  of  Triassic  age.    In  the  centre  is  a 
much  contorted  mass  of  crystalline  schists  and  gneiss  (with  intercalated  calcareous 
schists,  etc.),  forming  the  upper  part  cf  the  Monte  Leone  massif.    To  the  south, 
again,  there  is  another  zone  of  gneiss  (that  of  Antigorio),  which  has  hitherto  been 
thought  (erroneously)  to  compose  the  core  of  the  massif.    As  a  matter  of  fauct,  the 
Monte  Leone  gneiss  lies   in   a  babia  formed  by  the  schistes  lustres,  such    have 
been  the  contortions  to  which  the  formations  have  been  subject.    The  circulation 
of  the  underground  waters  at  great  depths  has  been  found  to  be  closely  bound  up 
with  the  fissuration  of  the  rocks,  and  the  xpost  copious  springs  almost  always 
issued  from  soluble  rock«,  especially  the  limestones.     The  temperature  of  the 
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rocks  was  foT^nd  to  be  profoundly  afieoted  by  tbe  circulation  of  the  water,  wbich 
frequently  bad  tbe  effect  of  lowering  the  normal  temperature,  so  that  the  highest 
encountered  was  not  beneath  the  culminating  point  of  tbe  surface,  but  at  a  point 
some  distance  to  tbe  north-west,  whither  little  water  bad  found  its  way.  In  the 
zone  of  most  copious  springs,  in  the  southern  segment  of  the  tunnel,  temperatures 
of  63®  Pahr.,  and  even  59°  were  found,  where  they  would  normally  have  been  as 
high  as  95°  to  100°.  Many  springs,  of  which  the  volume  was  at  first  great, 
gradually  decreased  until  a  permanent  discharge  was  reached,  the  mineral  con- 
stitoentfi,  and  frequently  the  temperature  als'^,  showing  a  similar  decrease.  This  is 
explained  by  the  fact  that  the  water  in  the  lower  parts  of  tbe  fissures  bad  been 
more  or  less  stagnant,  until  drained  away  by  the  piercing  of  the  latter.  From  a 
careful  study  of  all  the  springs  observed  (there  were  over  forty  in  each  of  the 
parallel  galleries),  Prof.  Schardt  divides  them  into  three  groups :  (I)  hot  springs, 
at  a  temperature  higher  ihaa  that  of  the  rock,  and  tending  to  increase  with  time ; 
these  are  strongly  impregnated  with  gypsam  and  iron ;  (2)  springs  at  about  the 
temperature  of  the  rock,  always  more  or  less  ferruginoup,  but  varying  as  to  the 
amount  of  gypsum ;  (3)  cold  springs,  very  copious,  with  little  iron,  but  much 
gypsum.  He  describes  in  detail  the  method  of  circulation  and  the  temperature 
regime  of  the  several  classes.  An  important  point  brought  out  is  the  fact  that  with 
tbe  decrease  of  rock -temperature  owing  to  the  access  of  water  at  one  point,  there  is 
an  increase  in  parts  abandoned  by  the  water,  so  that  a  general  thermal  balance  is 
maintained. 

Northern  Germany  as  known  to  the  Anoients.— An  interesting  study  of 

tbe  gradual  acquisition  of  knowledge  of  Northern  Germany  by  the  Greeks  and 
Komans  has  been  brought  out  by  Herr  D.  Detlefsen  in  the  valuable  series  of 
monographs  (*  Qnellen  und  ForEchungen  zur  alten   Gescbichte  uod  Geographic,' 
No.  8 :  Berlin,  190i)  edited  by  Prof.  Sieglin  of  Berlin.     The  author  is  already 
known  (among  other  writings  on   historical   geography)  for  his  edition  of  the 
*  Natural  History  '  of  Pliny,  one  of  the  most  important  bases  for  the  present  study  ; 
but  he  now  presents  a  comprehensive  general  view  of  the  subject,  as  elucidated  by 
a  comparative  study  of  all  the  early  writers  who  have  touched  upon  it.     He  give* 
many  references  also  to  modern  German  authors  who  have  worked  in  the  same 
field,  though  the  views  of  writers  in  other  languages  {e.g.  Bunbury  in  English)  are 
not  discussed.    In  many  instances  he  brings  forward  new  explanations  of  doubtful 
question^*,  which   though  sometimts  rather  venturesome,  have  geoerally  much 
in  their  favour,  the  authority  for  the  varies  lectiones  of  the  old  texts  being  care- 
fully weighed.    Amon'4  the  mof  t  interesting  points  discussed  is  naturally  that  of 
the  information  given  by  Pytheas  on  thfse  northern  regions.     Like  Bunbury  and 
Sir  C.  Markham  {Journal,  vol.  1,  p.  519),  the  author  considers  the  "  a9stuarium 
ocean!"  of  that  Toyager  to  be  the  portion  of  the  North  sea  washing  the  German 
coast,  the  phrase  used  corresponding  well  with  the  "  Wattenmeer"  of  the  Germans. 
The  name  of  the  dwel'ers  on  this  coast  ("  Guionibus^of  Pliny,  according  to  the  best 
MS.)  ho  explains  plausibly  as  identical  with  the  "  loguasones,"  elsewhere  placed  by 
Pliny  in  tbe  same  region  ;  holding  that  the  reading  *'  Gutonibus  "  is  unsuitable, 
since  no  early  account  places  the  GK)ths  in  this  region.    The  first  syllable  of  the 
word  would  seem  to  have  b:en  first  taken  for  the  preposition  in,  and  afterwards 
dropped  out  as  a  mean  ngless  interpolation.    For  the  name  of  tbe  estuary  he  adopts 
the  reading  *'Metuonidis^  in  the  place  of  the  more  commonly  accepted  "  Meto- 
nomon,"  and  ingeniously  derives  the  word  from  the  **  matte  "  or  "  mede  "  (meadow), 
which  is  a  common  element  in  the  plice-names  of  this  region,  the  termination 
-is  being  that  cDmmonly  used  by  the  Greeks  to  designate  a  region.    The  island  of 
Abalus,  whence  amber  was  obtained,  is  ideitified  with  Heligoland,  which  was  once 
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much  larger  than  it  is  now.     The  Basilia  and  Baunonia  of  Timaaus  arc  both  con- 
sidered identical  with  the  Ahalus  of  Pythras,  while  the  Basilia  of  the  latter  was 
a  more  remote  land,  of  which  only  a  vague  rumour  had  reached  him.    Other  Greek 
navigators  followel  Pytheas,  and  of  their  voyages  we  seem  to  have  an  indication 
in  the  fahulous  stories  related  of  men  with  ears  large  enough  to  cover  them,  and  the 
like.    The  accounts  of  Xenophon  of  Lampsacus  show  a  widening  horizon,  and  in 
his  Balcia,  as  well  as  in  the  Basilia  of  Pytheas,  we  seem  to  have  an  indication  of 
southern  Sweden,  long  considered  to  be  an  island.     His '* Lutmiorum  insula"  is 
considered,  with  some  show  of  reason,  to  be  a  misreading  for  "  Litrioram,"  i.e,  the 
"  Latris  '*  elsewhere  spoken  of  by  Pliny  as  an  island  to  the  east  of  the  Cimbrian 
peninsula.     The  next  important  authority  was  Philemon  (about  100  B.C.),  whose 
lost  work  probably  described  the  whole  of  Northern  Europe,  and  who  knew  of  the 
northern  part  of  Jutland,  the  sea  bathing  its  shores  ("  Morimarusa  "),  and  probably 
the  southern  extremity  of  Norway.     Eastward   his  knowledge  seems  to  have 
extended  to  the  amber  regioi  of  the  Samlaod.     We  next  hear  of  the  Codanns 
Sinus  with  the  island  of  Scatinavia,  or  Go<lannovia,  the  name  Codanus   being 
somewhat  boldly  identified  with  the  Katte(n)g)t,  while  the  island  no  doubt  once 
more  represents  southern  Sweden.     The  puzzling  statement  of  Pliny   that  its 
inhabitants,  the  Hilleviones,  called  it  a  second  world,  is  plausibly  explained  as 
reaUy  referring  to  the  ideas  of  the  Greeks,  thus  showing  an  analogy  with  the 
current  notions  regarding  Taprobane.    From  this  time  onwards  new  names  are 
constantly  occurring,  the  Greeks  having  now  given  place  to  the   Romans  as 
explorers  and  chroniclers.    The  paper  concludes  with  the  picture  of  these  regions 
supplied  by  Ptolemy. 

ASIA. 

Sochuan.— In  a  report  ('China,'  No.  5,  1904)  extending  to  101  pages,  and 
supplemented  by  two  maps,  Consul-Gen eral  Hosie  embodies  a  comprehensive  and 
detailed  account  of  the  agricultural,  animal,  and  mineral  products,  raw  and  manu- 
factured, of  the  province  of  Sechuan.     Incorporating  much  that  is  new,  and 
marked  throughout  by  the  use  of  first-hand  information,  the  paper  is  the  best 
guide  to  the  whole  material  economy  of  the  province  that  has  yet  appeared.     Of 
the  province,  167,000  geographical  pquare  miles  in  area,  constituting  one  of  the 
richest  portions  of  the  Chinese  Empire,  the  western  half  is  very  mountainous, 
sparsely  peophd  by  aboriginal  tribes,  and  little  cultivated  except  in  its  valleys, 
into  which  the  Chinese  have  penetrated.    The  eastern  half  constitutes  the  '*  Red 
basin,"  having  a  thick  surface  layer  of  red  and  grey  or  yellow  sandstone.     It  is 
surrounded  by  high  mountain  ranges,  through  which  the  Yangtze*,  forcing  an 
eastern  passage,  has  carved  magnificent  gorge?.    With  the  exception  of  the  plain 
of  Chengtu,  90  by  40  miles,  there  is  very  little  level  ground.    Its  valleys  rise  in 
many  places  to  over  1000  feet  above  fca-level.    One  of  the  most  valuable  assets 
of  Sechuan  is  salt,  found  everywhere,  but  most  richly  in  the  Red  basin  at  depths 
of  30  to  2000  feet.   Besides  f atisfying  its  own  requirements,  the  province  also  exports 
an  immense  surplus.    The  most  populous  part  is  the  plain  of  Chengtu,  comprising 
seventeen  cities,  the  population  all  the  same  being  essentially  rural.    All  eastern 
Sechuan  is  dotted  with  farmhouse?,  hamlets,  villages,  and  market  towns.     The 
population  of  the  capital  is  estimated  at  500,000 ;  that  of  the  province  at  45,000,000. 
The  climate  is  exempt  from  extremes.     In  suumer  95°  Fahr.  is  a  fair  average 
maximum  ;  in  winter  the  temperature  seldom  falls  below  35°,  frost  being  very  rare. 
There  are  light  rains  in  January,  February,  and  occasionally  March  and  April ; 
heavier  rains,  beginning  in  May,  continue  through  June  and  July.    The  rainfall 
needs,   however,  to  be  supplemented  by  irrigation,  the  methods  of  which  are 
lucidly  described.    No  less  necessary  is  manuring,  for  which  everything  possible 
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is  utilized.  Rice  is  the  most  important  food-crop,  and  its  granary  is  Ghengtu  plain 
with  its  never-failing  water-supply.  Red  rics  is  cnltivated  in  the  mountainous 
•districts.  Glutinous  rice,  11  per  cent,  dearer  than  ordinary  rice,  constitntes  20 
to  30  per  cent,  of  the  total  rice  cultivation.  From  it  are  manufactured  sugar, 
toffy,  and  a  weak  spirit.  Next  in  importance  to  rice  is  wheat.  The  hest  flour 
is  manufactured  in  Mien-chu  Hsien,  north  of  Cheng tu  plain.  Barley  is  cultivated 
in  the  hilly  regions  more  for  spirits,  ferment,  and  cattle-feeding  than  for  human 
foo<L  Other  cereals  are  millet,  Italian  millet  (Setaria  ttaL\  a  summer  hill  crop 
^or  feeding  hirds,  maize,  buckwheat,  oats,  pearl  barley,  and  another  grain  which 
the  report  calls  Panicum  Crus-galU,  L.  Most  of  these  cereals  are  made  also 
into  spirits.  Next  to  cereals  in  importance  for  feeding  the  population  is  pulse. 
A  list  of  forty  different  fruits  is  given,  with  their  centres  of  production.  The 
medicines  of  Sechuan  recall  the  heterogeneous  mixtures  current  in  mediasval 
and  later  Europe.  To  pass  over  the  vegetable  medicines,  189  of  which  are  enu- 
merated, there  figure  among  the  animal  medicines  ''Exuviae  of  cicadae,**  "dried 
silkworms,"  "cockroach  dung,"  and  other  like  choice  ingredients.  The  chief 
obstacle  to  the  prosperity  of  Sechuan  is  the  difficulty  in  the  way  of  the  rapid 
disposal  of  its  products.  Steam  communication  on  the  upper  Yangtze  from 
Icbang  to  Wan  Hsien  is  pronounced  impracticable.  Junk  communication,  on  the 
other  hand,  labours  under  necessarily  heavy  freights,  under  which  a  case  of  kerosene 
oil,  e.^.,  selling  in  Hankau  at  $3.40,  costs  in  Chengtu  $10.30,  and  a  tin  of  sugar 
worth  60  cents  in  Shanghai  costs  $3.40  in  Chengtu. 

Early  Mapping  of  Korea.— In  connection  with  the  note  on  this  subject  in 
the  April  number  (p.  456),  a  correspondent  calls  attention  to  the  documents  on 
Korea  printed  by  Hakluyt  in  his  'Principal  Navigations'  (Maclehose's  reprint, 
vo).  11,  p.  422),  in  the  title  to  which  it  is  stated  that  the  country  was  "called  by 
the  Portugales  Coria,  and  by  them  esteemed  at  the  first  an  iland,  but  since  found  to 
adjoyne  with  the  maine  not  many  dayes  journey  from  Paqui,  the  metropolitan  citie 
of  China."  This  makes  it  the  more,  singular  that  the  Dutch  cartographerF,  who 
based  their  map  of  this  region  on  Portuguese  Eonrces,  should  have  held  so  long  to 
the  erroneous  representation  of  Korea  as  an  island.  It  also  exemplifies  the  up-to- 
<iate  nature  of  the  information  collected  by  Hakluyt. 

A7BI0A. 

The  British  East  Africa  Froteotorate.— The  report  of  Mr.  Hobley  on  the 

East  Africa  Protectorate  for  1903-4  ('  Africa,'  No.  15, 1904)  records,  on  the  whole, 
satisfactory  progress.  It  is  shown  that  the  most  striking  features  of  the  year  were 
the  influx  of  European  settlers  into  Kikuya,  the  rift-valley,  and  Mau  highlands, 
and  the  growing  prosperity  of  Kisumu  and  Kenya  provinces.  The  rainfall  during 
the  year  in  certain  parts  of  the  protectorate  was  above  the  average,  notibly  in 
the  region  between  Nairobi  and  the  lake  and  in  the  Lumbwa  country,  while  in  the 
•district  below  Nairobi  a  deficiency  in  the  rainfall  is  recorded.  Sleeping  sickness  is 
still  prevalent  round  the  chores  of  Lake  Victoria,  and  appears  to  be  extending  south 
in  the  direction  of  German  territory.  The  towoship  of  Kisumu  has  been  removed 
to  the  south  side  of  IJgowe  bay,  many  new  buildings  having  been  constructed  and 
roads  made  in  the  vicinity.  Much,  however,  remains  to  be  done  to  improve  the 
health  of  the  place.  Two  new  stations  have  been  constructed  in  the  Kisumu  pro- 
vince— one  at  Karungo,  to  open  up  the  Ugaya  district,  and  the  other  at  Sjba. 
With  regard  to  trade,  a  decrease  in  imports  is  notified,  mainly  due  to  the  diflisrence 
in  Government  goods,  while  a  steady  increase  in  exports  is  recorded.  A  Forest 
Department  was  organized  during  the  year,  and  progress  has  been  mad?  in  the  work 
of  demarcating  and  examining  forest  areas  and  establishing  nurseries  in  different 
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parte  of  the  protectorate.  Appended  to  the  present  issue  is  a  series  of  vahiabW 
reports,  one  dealing  with  the  subject  of  sleeping  sicknesF,  and  the  others  with  the 
sgricultural  capabilities  of  the  several  districts  of  the  protectorate.  The  soil  of  the 
rift-valley  is  described  as  good  dry  grazing  land,  more  suitable  for  stock-raisiog 
than  for  crops,  although  during  the  wet  season  it  is  thought  that  wheat,  maize,  and 
potatoes,  etc.,  might  be  successfully  grown.  On  the  other  hand,  the  Mau  plateaa,. 
possessing  a  richer  soil  and  heavier  rainfiEd],  seems  better  suited  for  the  produc- 
tion of  crops.  The  best  lands  for  settlers  in  the  rift-valley  appear  to  be  those 
on  the  Mbaruk  river  and  on  the  south  of  Lake  Nakuru.  The  Tdavo  plateau^ 
stretching  towards  Kilimanjaro,  is  said  to  be  a  locality  of  great  promise  both  for 
agriooltural  and  stock  purposes.  The  country  in  the  neighbourhood  of  Fort  Hall,, 
in  the  Kenya  province,  seems  well  adapted  to  agriculture,  and  worthy  of  the  atten- 
tion of  cotton-growers. 

M.  le  Roiix*8  visit  to  Lake  Zaai,  Abyssinia.— The  inhabitants  of  th» 

islands  of  Lake  Zuai,  as  U  well  known,  long  maintaioed  a  semi-independence  of  the 

Abyssinian  Negus  under  a  chief  of  their  own.    In  his  endeavours  to  establish  his 

supremacy  in  all  parte  of  hU  wide  dominion?,  Menelik  in  1894  sent  an  army  against 

these  people,  with  the  result  that  their  resistance  was  speedily  overcome  and  their 

king  taken  as  a  prisoner  to  Addis  Ababa.    With  a  view  to  still  further  establishing 

his  influence,  Menelik  confided  a  mission  to  the  French  writer  and  traveller,  M.  H. 

le  Roux,  to  visit  the  lake,  make  a  study  of  the  pecple,  and  report  on  the  antiquities 

preserved  among  them,  on  the  possession  of  which  their  claim  to  independence, 

based  on  a  traditional  connection  with  King  Solomon,  largely  depended.     In  spite 

of  the  opposition  of  the  priests,  M.  le  Roux,  who  lately  gave  an  account  of  his 

journey  before  the  Paris  Geographical  Society  (La  Oeograpkie,  1904,  No.  1),  was 

able  to  visit  the  islands  and  examine  their  churches  and  the  palace  of  the  king. 

The  lake  is  impregnated  with  Eoda,  and  this  is  at  times  so  abundant  that  the  fish  in 

it  die.    At  sunset  the  water  shows  violet  and  mauve  tinto,  which  contrast  strongly 

with  the  reddish  soil  of  the  shores  and  islands.     Of  the  latter  the  three  principal 

Ue  towards  the  south-wes^  and  are  of  eruptive  origin.    Their  names  are  Haisnt, 

Famat,  and  Debra  Sion  (Mount  Sion),  called  alsD  Princesses*  island.    Fig  trees,. 

euphorbias,  etc.,  grow  on  the  islands,  where  cotton  is  also  cultivAted.  Ooats,  sheep, 

and  a  few  cattle  are  kept.    The  population  of  the  islands  is  at  present  from  4000  to 

5000  souls,  though  formeily  it  reached  15,000.    All  speak  the  "laki"  or  rowerb* 

language,  a  mixture  of  Abyssinian  and  Tigrean,  but  two  races  are  represented,  the 

first  of  which,  the  Wato,  still  i>agans,  recall  the  ancient  Egyptians  as  shown  in  the 

papyri.     Tradition  has  it  that  they  migrated  from  Egypt  in  the  time  of  Joseph. 

The  other  race  is  related  to  the  Gurage,  and  is  said  to  have  come  from  Tigre  about 

340  B.O.    It  reproduces  the  purest  Jewish  type.    One  only  of  the  churches  was- 

open,  the  others  having  been  closed  since  the  deportetion  of  the  king.    The  inner 

meaning  of  Christianity  has  been  quite  lost,  and  the  religion  is  a  sort  of  exalted 

fetishism.    The  manuscripts  in  the  possession  of  the  priests  are  the  Oospels  and 

other  religious  or  historical  books.    In  the  palace  a  fire  has  been  kept  constantly 

burning  since  the  king*s  departure,  and  his  return  is  earnestly  prayed  for  by  the 

people. 

AXEBIOA. 

Internal  Commerce  of  the  United  States.— An  article  contributed  by 

Prof.  Hauser  to  the  AnncUes  de  Qiographie  (No.  73,  XIV.  Annei)  on  the  '*  Internal 
Commerce  of  the  United  States  "  is  noteworthy,  not  so  much  as  a  summary  offsets,, 
as  for  its  causal  elucidation  of  the  varied  factors  which  come  into  play.  The 
magnitude  of  the  land,  it  is  pointed  oat,  imposed  on  the  nation  appropriating  it  the 
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problem  of  conquering  space^a  problem  solved  in  the  first  place  by  the  railway. 
Another  fact  to  be  reckoned  with  was  the  variation  of  its  soil  and  climate — the  vast 
cultural  zones  each  extending  over  an  area  not  to  be  measured  by  European 
standards,  and  devoted  almost  exclusively  to  one  or  two  culturep.  It  is  shown  how 
in  France  the  elements  of  human  life  are  not  rigorously  differentiated  over  widely 
separated  localities,  but  are  as  a  rule  intermingled  locally,  so  that  the  products  of 
France  are  interchanged  internally  between  places  near  one  another,  or  at  farthest  but 
600  miles  apart.  While  France  has  thus  in  itself  all  the  necessaries  of  life,  the  United 
States,  of  sixteen  times  the  area  of  France,  does  not  form  sixteen  Frances,  each  capable 
of  independent  economic  development.  Had  such  been  the  case  there  would  have  been 
DO  federation,  or  none  of  any  permanence.  Each  unit  would  have  followed  its  own 
development  and  constituted  a  state  by  itself.  It  is  the  pronounced  specialization 
in  production  of  its  diverse  regions  and  their  consequent  inter-dependence  that  has 
determined  the  union.  Embodying  all  climatep,  and  so  all  products,  the  United 
States  could  afford  to  be  independent  of  the  outer  world.  Ics  inter-state  trade  is 
therefore  thirteen  times  the  value  of  its  foreign.  Hence  its  protection  and  its 
felicitous  iodifference  for  nearly  half  a  century  to  the  development  of  its  mercantile 
marine.  In  their  no  less  strict  causal  connection  the  article  sets  forth  the  respec- 
tive directions  and  volumes  of  the  internal  currents  of  commerce,  the  exploitation  of 
navigable  ways,  the  history  of  developmeot  of  the  great  railway  lines,  and  of  the 
coasting  trade.  With  the  growth  of  population  already  tending  to  approximate  to 
the  rate  of  the  growth  of  commodities,  with  the  increasing  demand  for  luxuries  and 
extra- American  products,  and  with  the  enormous  increase  of  industrial  production 
demanding  oceanic  trade,  the  period  during  which  its  internal  trade  has  constituted 
the  predominaot  note  of  the  economy  of  the  United  States  seemF,  to  the  writer  of 
the  article,  to  be  drawing  to  a  close.  Though  the  scope  of  the  article  does  not  include 
an  appreciation  of  the  reaction  of  America  on  its  colonizers,  the  reciprocal  relation 
between  man  and  geography  constitutes  the  thread  running  through  tbe  whole, 
and  linking  together  all  the  data  put  forward. 

Dr.  Hoek's  Exploration  in  Bolivia:  ErnLtum.'—Oeographicdl  JaurncU  tor 

May,  p.  500,  illustration,  for  "  Quebrader  "  read  "  Quebrada." 

AU8TBALA8IA  AHD  PAOIflO  IBLAVDl. 

Dr.  A.  Aga88iz*s  Croiae  in  the  Pacific — News  has  just  reached  this 

country  that  Dr.  Alexander  Agassiz  has  completed  his  great  cruise  in  the  Eastern 
Pacific  in  the  Albatross,  alluded  to  in  the  May  number  of  the  JournaL  Ho  joined 
the  ship  at  Panama  on  November  2, 1904,  and  returned  to  San  Diego,  Galiforuia,  on 
March  12,  1905,  having  been  at  sea  for  over  one  hundred  days.  During  this  time 
he  ran  some  important  lines  of  soundings  across  a  part  of  the  Pacific  where  informa- 
tion regarding  the  depth  of  the  ocean  was  much  required.  He  took  some  very 
good  serial  temperatures  dtveloping  the  Humboldt  current,  which  carries  with  it 
most  of  the  pelagic  forms  of  life.  Where  there  was  no  current  there  was  no 
pelagic  life  to  drop  to  the  bottom,  and,  indeed,  outside  the  Humboldt  current  far 
from  land  he  found  very  few  Benthos  organisms.  He  discovered  a  ridge  between 
the  Galapagos  islands  and  Manga  Reva,  which  he  named  '^  Qarrett  ridge,**^  after 
the  commander  of  the  Albatross.  A  large  stretch  of  the  ocean  floor  in  the  region 
between  the  Galapagos  and  Easter  inland  and  Gallao  was  found  to  be  overed 
by  manganese  nodules  to  such  an  extent  that  he  was  quite  overwhelmed  with  them. 
Where  the  msnganese  nodules  occur  comparatively  little  was  brought  up  in  the 
trawl.  In  fact,  this  manganese  nodule  area,  and  the  similu:  area  traversed  by  the 
Challenger  farther  to  the  west,  may  be  put  down  as  the  desert  regions  of  the  ocean. 
All  the  samples  of  bottom  muds  collected  are  to  be  forwarded  ti  the  Challenger 
Office  in  Edinburgh  for  examination  and  description. 
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A  Primitive  Tribe  in  British  Hew  Gkdnea.— la  the  Annual  Report  on  this 

possession  for  1902-3,  the  item  of  most  interest  geographically  is  an  account  of  a 
visit  hy  the  acting  administrator  to  a  small  tribe,  the  "  Agaiambo,**  inhabiting  a 
series  of  swamps  not  far  from  the  lower  waters  of  the  Barigi  river,  in  the  north- 
eastern division.    Two  of  their  villages  were  sighted,  and  one  man  and  a  woman 
induced  to  leave  their  boat  and  step  on  shore.    Once  fairly  numerous,  the  tribe 
has  been  recently  reduced  by  an  epidemic  to  about  forty  persons.     Never  leaving 
their  morass,  their  feet  bleed  in  the  attempt  to  walk  on  hard  ground.     From  time 
immemorial  they  have  been  living  in  this  swamp.    The  man  who  landed  had  a 
good  chest,  thickish  neck,  and  arms  to  match,  but  the  lower  pirts  of  the  body, 
especially  the  leg?,  were  disproportionately  small.     The  feet,  short  and  broad, 
were  very  thin  and  fiat,  with  weak-looking  toes.   In  the  woman,  the  toes,  long  and 
slight,  stood  out,  apparently  jointless,  from  the  foot.    The  man's  skin  above  the 
knees  was  in  loose  folds,  and  the  sinews  around  the  knee  ill  developed.     The 
miiscles  of  the  shin  were  much  bitter  developed  than  those  of  the  calf.      Placed 
alongside  a  Barugi  native  of  the  same  height,  the  marsh-man  was  about  3  inches 
shorter  at  the  hips.  In  figure  and  carriage,  the  m\n  looked  more  ape-like  than  any 
human  being  the  administrator  had  ever  before  set  eyes  oo.     The  woncian,  of 
middle  size,  was  more  slightly  formed  than  the  man,  but  her  legs  were  still  short 
and  slender  in  proportion  to  her  figure.    The  houses  of  the  nearer  village  were 
built  on  piles,  at  a  height  of  about  12  feet  from  the  surface  of  the  water,  but  one 
house,  at  a  village  three-quarters  of  a  mile  ofif,  was  3  or  4  feet  higher.    Small,  long, 
and  narrow,  with  no  outrigger,  their  canoes  are  hollowed  out  to  a  mere  shell  for 
the  sake  of  buoyancy.    Aquatic  plants  in  the  water  would  oppose  the  progress  of 
craft  of  any  width.    Though  the  canoes  are  of  the  round  form  of  the  log  and  very 
unstable,  the  owners  polo  them  along  easily,  standing  up  in  them.    The  i)eople 
are  expert  swimmers,  and  live  on  wildfowl,  6sh,  sago,  and  marsh  plants,  and  on 
vegetables  procured  from  the  Barugi  in  exchange  for  fish  and  sago.    They  keep  a 
few  pigs  on  platforms  built  underneath  or  alongside  their  houses.    Their  dialect  is 
the  same  as  that  of  the  Barugi.    The  report  gives,  on  the  whole,  a  satisfiactory 
account  of  progress  in  the  matter  of  trade,  communications,  and  the  like. 

POLAB  BS0IOH8. 

The  Scientific  Results  of  the  Swedish  South  Polar  Expedition.— The 

prospectus  has  heen  issued  in  Stockholm  of  an  important  publication  dealing  with 
the  scientific  results  of  the  Swedish  expedition  under  Dr.  0.  Nordenskjold  to  the 
region  of  Graham's  Land  in  1901-1903.    The  observations  made  by  the  scientists 
of  the  expedition  were,  as  is  well  known  to  our  readers,  very  extensive  and  impor- 
tant, and  geographers  will  welcome  their  publication  in  a  style  befitting  their 
value.    According  to  the  proposed  arrangements,  the  work  will  form  seven  quarto 
volumes,  extending  to  at  least  3000  pages,  with  a  profusion  of  maps,  diagrams,  and 
plates.    Of  these,  vol.  1  will  contain  the  general  description  of  the  voyage,  the 
more  strictly  geographical  results,  and  those  in  the  field  of  terrestrial  magnetism,  etc. 
Vol.  2  will  deal  with  meteorology  ;  vol.  3  with  geology  and  paladontology ;  vol.  4 
with  botany  and  bacteriology ;  and  the  last  three  with  zoology.     The  work  will 
appear  in  sections,  each  embracing  one  monograph,  and  it  is  to  be  completed  by 
1909.    A  part  of  the  expense  will  be  borne  by  the  Swedish  Biksdag,  but  as  further 
funds  will  be  necessary,  the  work  will  be  issued  to  subscribers  at  the  price  of  £15. 

MATHEKATICAL  AND  PET8IGAL  GSOO&APET. 

The  Determination  of  the  Longitude  between  Oreenwioh  and  Paris 

in  1902. — That  there  should  exist  at  the  present  time  any  uncertainty  as  to  the 
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correct  difiference  of  loDgitude  between  the  Greenwich  and  Paris  observatories  will 
be  a  surprise  to  most  persons,  yet  such  is  the  case,  although  the  limit  of  possible 
error  is,  of  course,  extremely  small.    The  determination  of  1888  gave  a  resulting 
difference  of  longitude  of  9"  20'-85,  and  that  of  1892  9"  20"79,  the  discrepancy 
between  the  two  being  0''06  of  time,  or  0"*9  of  arc,  which  is  equal  to  a  distance  of 
about  63  feet.    In  view  of  this  discordance  it  was  decided  at  the  International 
Geodetic  Conference  of  1898  that  a  redetermination  was  desirable,  and  it  was 
arranged  by  M.  Loewy  of  Paris  and  the  Astronomer-Boyal  at  Greenwich  that  this 
should  be  undertaken  by  the  two  observatories  of  Paris  and  Greenwich  ;  but,  owing 
to  other  important  work  on  hand,  it  was  found  impossible  to  carry  out  the  project 
until  1902.     An  interesting  account  of  the  manner  in  which  the  redetermination  was 
conducted  is  given  by  the  Astronomer-Koyal  in  the  Monthly  Notices  of  the  Boyal 
Astronomical  Society  for  January  last,  in  which  are  described  the  instruments  used 
and  the  observations  made  by  the  two  English  observerp,  Mr.  Dyson  and  Mr. 
HoUie,  who  had  been  specially  selected  for  the  purpose.    The  results  of  the  two 
French  observers,  MM.  Bigourdan  and  Lancelin,  were  given  in  the  Comptes  Rendus^ 
vol.  139,  p.  1014,  and  found  to  differ  only  by  0'-042  of  time  from  that  obtained 
by  the  Eoglish  observers.    The  instruments  used  were  the  four  portable  reversible 
transits  belonging  to  the  Boyal  Obseryatory,  which  had  been  used  on  the  previous 
determinations,  and  the  observing  stations  were  the  Transit  Pavilion  and  an  ad- 
jacent wooden  observing  hut  in  the  front  court  at  Greenwich,  and  stations  in  the 
grounds  south  of  the  observatory  at  Paris,  a  little  to  the  east  of  Cassini  circle.    To 
ensure  the  best  results,  each  observer  took  observations  both  at  Greenwich  and 
Paris,  but  kept  the  same  instrument  throughout.    The  observations  were  made  in 
the  spring  and  autumn  of  the  year,  and  extended  over  thirty-nine  nights  between 
March  17  and  May  3,  and  forty-one  nights  between  September  21  and  November  4. 
The  clocks  used  were  the  standard  sidereal  clocks  of  the  two  observatories,  and  the 
time  of  transmission  in  one  direction  of  the  telegraph  signals  was  found  from  the 
mean  of  the  spring  observations  to  be  0''02I,  and  from  the  mean  of  the  autumn 
observations  0**022.    Every  possible  precaution  was  taken  to  ensure  accuracy,  and 
the  agreement  in  the  results  is  as  satisfactory  as  could  be  expected.    The  differences 
of  longitude  obtained  by  the  English  observers  are  as  follows :  spring  observations, 
9™  20'-977— probable  error,  ±0'011;  autumn  observations,  O""  20' -911— probable 
error,  ±0*004.     Applying  the  proper  weights  to  the  spring  and  autumn  series 
of  observations  as  above,  and  taking  the  resulting  mean,  the  final  difference  of 
longitude  between  the  Greenwich  and  Paris  observatories  bacones  9™  20**932,  with 
a  probable  error  of   ±0**006,  while  the  final   resulting  difference  of  longitude 
obtained  by  the  Freuch  observers  is  9™  20'*974,  with  a  probable  error  of  ±0'*008. 
The  difference  bstween  the  two  being  only  about  43  feet. 

American  and  Austrian  Research  in  Ooomorpholog^.— We  are  indebted 

to  Dr.  K.  Peucker,  of  Vienna,  for  a  cutting  from  Die  Zeit  for  April  15,  1905, 
containing  an  article  by  Prof.  Penck  on  recent  geomorphological  research  carried 
out  under  the  auspices  of  the  Carnegie  Institution  in  Washington,*  especially 
that  of  the  expedition  under  Prof.  Bailey  Willis  in  Eastern  China.  Prof.  Willis 
has,  sinca  his  return  from  China,  been  entrusted  with  the  execution  of  farther 
research  into  the  history  of  European  mountain  ranges,  and  has  lately  visited 
Vienna  in  prosecution  of  his  commission,  giving  some  account  of  his  work  in 
China  at  a  gathering  of  Viennese  geographers,  at  which  Dr.  Cvijic  was  also 


*  The  expeditions  to  Central  Asia  under  Professors  Pumpelly  and  Davis  and 
Mr.  E.  Huntington  have,  it  will  be  remembered,  been  also  supported  by  this  active 
institution. 
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present.*  Prof.  Penck  expresses  bis  admiration  at  the  work  accompUaked  by 
Prof.  Willis's  expedition,  which  paid  especial  attention  to  the  form  and  structure 
of  the  mountains  of  Shantung  as  well  as  of  the  Watai-shan  and  the  Chinling 
ranges.  A  most  minute  plane-table  survey  of  the  region  traversed  was  carried 
out  by  Mr.  Sargent,  of  the  United  States  Geological  Survey,  with  the  result  that 
our  knowledge  of  the  topography  of  Eastern  China  has  received  valuable  additions. 
Prof.  Willis  belongs  to  the  school  which  assigns  to  vertical  movemeats  of  the 
Earth's  crust,  rather  than  to  folding,  a  predominant  rdle  in  the  moulding  of 
mountain  ranges  as  they  at  present  exist,  and  he  holds  that  the  mountains  of 
Eastern  China  form  the  remnants  of  an  old  warped  mouotain  stump  which  has 
been  quite  recently  elevated  and  subjected  to  the  furrowing  aetion  of  streams. 
This  last  uplift  is,  as  regard  portions  of  the  area,  placed  after  the  deposition  of  the 
loess,  which  is  held  to  have  taken  place  during  the  glaciil  epoch.  Prof.  Penck 
points  out  that  many  of  the  American  conclusions  in  regard  to  the  history  of 
mountain  ranges  have  been  reached  independently  by  the  Vienna  school  of 
geographers,  who  have  for  some  time  been  devoting  their  attention  to  similar 
problems.  Thus  he  himself  had,  at  the  St.  Louis  Congress  last  year,  put  forward 
a  somewhat  similar  explanation  of  the  hbtory  of  the  western  Alps,  while  at  the 
discussion  which  followed  Prof.  Willis's  address  there  was  a  general  disposition  to 
regard  many  of  the  European  ranges  as  the  stump?,  as  it  were,  of  old  mountain 
systems  rewly  elevated,  with  the  accompaniment  of  dislocation  and  warping» 
though  this  has  not  yet  been  shown  to  be  true  of  the  Alps.  It  should  be  observed, 
however,  that  even  in  America  the  views  of  the  new  school  have  not  yet  met  with 
universal  acceptance,  and  that  the  possibility  of  a  different  explanation  in  certain 
cases  does  not  seem  excluded. 

0SHBBAL. 

An  Ocoanographical  Course  at  Bergen.—For  several  years  courses  of 

instruction  on  oceanography  have  been  held  under  the  auspices  of  the  Bergen 
Museum  during  the  University  vacation  (August  to  September),  and  have  been 
attended  by  scientific  men  from  various  countries.  It  has  now  been  decided  to 
continue  these  courses  regularly,  and  that  for  1905  will  be  given  between  August  8 
and  October  14,  consistiug,  as  before,  partly  of  lectures,  partly  of  practical  instruc- 
tion and  assistance  in  laboratory  work.  Excursions  for  the  practical  demonstration 
of  appliances  and  icstruments  will  also  be  arranged.  Those  wishing  to  attend  are 
requested  to  apply  before  July  1  to  The  Oceanographical  Institute  of  Bergen 
Museum,  Bergen,  Norway.  The  fee  charged  (75  kr.)  is  roughly  the  equivalent 
of  four  guineas. 
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Paul  Lessar. 

The  announcement  of  the  death  of  M.  Lessar  will  be  received  with  regret  by  his 
many  friends  in  this  country.  The  name  of  Paul  Lessar  has  of  late  years  been  so 
intimately  associated  with  the  stormy  politics  of  Asia,  that  his  eminent  services  in 
the  field  of  geographical  research  are  apt  to  be  overlooked.  He  was  bom  in 
Montenegro  in  1851,  and  educated  at  Petersburg  as  an  engineer.    It  was  as  an 

*  Prof.  Willis  has  planned  a  journey  to  the  "Iron  Gates"  and  in  the  Balkan 
peninsula  in  company  with  Dr.  Cvijid. 
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engineer  that  he  was  attached  to  Skobelefi^s  stafif  in  Tarkestan  in  1878,  to  study  the 
country  in  the  interests  of  railway  development.  He  was  the  first  European 
scientist  to  carry  explorations  into  the  Trans- Caspian  provinces  with  Komaroff  In 
1881,  and  subsequently,  as  agent  to  the  governor-general  of  these  province?,  he 
made  a  TeconnaiFEance  of  most  of  the  districts  touching  the  Afghan  border, 
penetrating  to  within  a  few  miles  of  Herat. 

This  was  acccmpli^hed  at  a  time  when  the  Perso- Afghan  borderland  was  still 
subject  to  periodic  raids  by  Turkrcan  horsemen,  and  Lessat's  adventurous  rides 
across  the  frontier  were  attended  with  great  personal  risk.  The  result  was  the  acquisi- 
tion of  that  special  geographical  knowledge  which,  before  the  advent  of  the  Busso- 
Afghan  boundary  commission  in  1883  under  Sir  Peter  Lumsden,  gave  the  Russian 
Government  such  advantage  in  those  political  negotiations  which  ended  in  the 
appointment  of  the  commission.    During  these  negotiations  Russian  diplomats  held 
the  best  of  the  trumps  owing  to  their  unchallenged  information  as  to  the  geogra- 
phical conditions  prevailiog  in  the  disputed  country,  and  this  advantage  proved 
to  be  almost  disastrous  to  British  and  Afghan  interests.    Whilst  the  Britbh  Com- 
mission was  waiting  on  the  Russian  Commission  in  the  border  country  to  the 
north  of  Herat  in  1883-84,  Lessar  was  well  employed  in  London  as  an  active 
agent  in  farthering  the  interests  of  the  conntry  of  his  adoption.    Finding  (as  he 
explained  to  the  writer)  that  "  the  politics  of  the  average  Briton  in  the  afternoon 
were  what  he  read   in   the  paper  in  the   morning,"  he  made  use  of  his  pen 
and  of  his  knowledge  of  the  English  laoguag'*,  and  he  succeeded  in  produciog  a 
marked  efifect  on  the  politics  of  the  Government  of  the  day.    The  incident  of 
Panjdeh  was  overlooked,  and  with  it  practically  ended  the  mission  of  Sir  Peter 
Lumsden,  who  was   then  recalled.    It  was   subsequently  that  the  protocol  cf 
September   10,  1885,  was  framed,  laying  down  the  line  of  the  Russo-Afgban 
frontier,  and  with  the  succession  of  Sir  West  Ridgeway  to  the  command  of  the 
British  Mission  the  work  of  demarcation  was  at  length  commenced.    It  was 
as  the  political  adviser  of  the  Russian  Commission  that  the  writer  firet  made  the 
acquaintance  of  Paul  Lessar,  an  acquaintance  which  ripened  into  a  friendship, 
which  lasted  till  the  death  of  the  Russian  diplomat  at  Peking  about  a  month  ago. 
M  Lessar  was  a  well-read  and  charming  companion.    He  had  that  sincere  liking  for 
Englishmen  which  is  common  to  most  Russian  gentlemen,  and  he  was  ever  ready 
to  explain  his  views  as  to  Russian  progress  in  Asia  with  the  utmost  candour. 
2^aturally  he  regarded  Russia  as  the  final  predominating  power  in  the  Asiatic 
continent;  but  he  was  content  to  regard  this  eventuality  rather  as  an  inevitable 
development  in   future  history  than  as  likely   to   be  efifected  by  any  forcible 
expansion  in  the  present.     He  was  never  an  advocate  for  forcible  measures.     He 
«ven  looked  forward  to  an  entente  between  Rus:tia  and  England  as  a  matter  of 
mutual  advantage,  and  was  ucdoubtedly  sincere  in  the  professions  of  his  belief  that 
the  linking  together  of  commercial  interests  by  the  junction  of  the  railway  systems 
of  Ruf^sia  and  India  would  inevitably  promote  peaceful  relations  between  Russia 
and  England.    Community  of  iLterest  was  his  panacea  for  present  friction.    He 
constantly  expressed  hii  regret  that  Englishmen  travelled  so  little  in  Russia,  and 
that  they  accepted  the  principle  of  antagonism  to  Russia  as  an  article  of  national 
faith  without  troubling  themselves  to  inquire  whether  the  basis  of  it  (the  natural 
and  inevitable  expansion  of  Russia  in  Asia)  really  justified  their  convictions.    There 
can  be  no  doubt  that  the  war  between  Russia  atd  Japan  was  none  of  his  making. 
As  Russian  minister  st  Peking  (to  which  post  he  succeeded  in  1901  from  the 
appointment  of  Councillor  at  the  Russian  Embassy  in  London),  there  is  every 
reason  to  believe  that  he  would  have  averted  that  disaster  had  his  advice  been 
followed.    Doubtless  the  results  of  that  war  proved  to  be  bitterly  disappointing  to 
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80  keen  an  advocate  for  the  extension  of  Russian  influence,  and  may  faaTo  Lastened 
his  end ;  but  he  had  never  been  in  sound  health  since  the  days  of  privation  and 
anxiety  which  he  passed  on  the  Herat  frontier.  The  cperation  which  resulted  in 
his  death  would  have  been  inevitable  sooner  or  later,  and  be  was  well  aware  of  it 
years  ago.  Paul  Lessar  had  many  friends  in  England,  and  few  enemies;  his 
friends  will  regret  him  deeply,  and  geographers  will  remember  that  with  him 
has  parsed  away  the  pioneer  of  exploration  in  that  great  lone  land  which  stretchts 
iUelf  in  fsndy  steppe  and  rugged  upland  from  Herat  to  the  Caspian  aea. 

T.  H.  H. 

The  scientific  work  of  P.  M.  Lessar  was  well  analyzed  in  1884  by  Oencral 
Stubendorf,  when  the  Russian  Geographical  Society  awarded  to  the  Transcaepian 
explorer  a  gold  medal.     In  1881  he  was  working  in  the  Transcaspian  region  m 
connection  with  the  building  of  the  railway.     He  accomplished   an  important 
survey  between  Askabad  and  Serakhs,  and  returned  to^  A^kabad  via  Meshed,  the 
Allah-Ekber  pass,  and  Mahmed-abad.    It  vas  during  these  explorations  that  he 
noted  the  important  fact  of  there  being  no  definite  rising  of  the  land  eastwards  of 
the  Caspion.    He  predicted  that  if  a  levelling  was  made  from  the  Teke  oasis  to 
Khiva  and  Bukhara,  there  would  be  found  places  on  this  line  where  the  surface 
will  lie  below  the  present  level  of  the  Caspian,  just  as  such  regions  were  found  in 
the  Sary-kamish  depression,  and  he  concluded  that  the  Murghab  and  the  Tejen 
rivers  never  could  have  discharged  into  the  Oxus,  but  that  they  reached   the 
Caspian  Eea  directly,  when  this  sea  extended  much  further  eastwards.     'ITie  key 
to  the  solution  of  the  Oxus  problem  was  contained  in  this  remark. 

In  1882  Lessar  made  a  second  journey  in  order  to  explore  the  r(>gion  between 
the  Herirud  and  the  Murghab,  to  the  west  of  the  route  which  had  been  followed 
by  Shakespeare  and  Abbot  in  184C-11.     This  journey  upset  all  our  previous 
conceptions  about  the  mountain  region  which  separates  the  valley  of  Herat  from 
the  land  of  the  Turkomans.    It  appeared  that  to  the  west  of  the  Murghab  the 
Paropamiz  becomes  very  much  lower,  and  that  the  mountuns  rise  once  more  to 
a  great  height  only  near  the  Herirud,  under  the  name  of  Bokhut  mountains.     The 
absolute  height  of  the  Hombou  pass  which  leads  to  Herat  was  found  by  Lerssr 
not  to  exceed  3500  feet,  and  its  elevation  above  tbe  surrounding  region  was  found 
to  be  only  900  feet.    There  would  be  no  more  obstacles  for  building  a  railway 
along  this  line  than  there  is  in  the  undulating  regions  of  European  Russia.     From 
Kusan  on  the   Herirud,  Lofsar  visited  Kborian,  Meshed,  and   Zur-abad,  thus 
exploring  tbe  routes  in  the  west  of  Herat.    In  the  same  autumn  be  undertook 
an  even  more  interesting  journey  with  the  view  of  exploring  another  route  to 
the  Herirud,  leading  through  a  still  lower  pass,  the  Earuan-asban.    Then,  from 
Seraks  he  ventured,  with  five  men  only,  to  Merv;   he  stayed  there  for  several 
days  as  a  guest  of  the  two  khanp,  and,  crossing  the   Kara-kums,  reached   tbe 
Amu-daria  at  Boyun-uznn.     Next  year  he  vibited  again  the  Eara-kump,  and 
these  two  journeys  laid  the  foundation  of  a  scientific  exploration  of  this  extremely 
interesting  desert. 

Although  all  the  journeys  accomplished  by  P.  M.  L(ssar  were,  so  to  say,  mere 
reconnoitrings  of  a  region  which  for  such  a  long  time  had  remained  inaccessible  to 
the  Europeans  in  consequence  cf  the  Turkoman  raids,  Lessar  succeeded,  never- 
theless, even  during  his  rapid  journeys,  in  enriching  geographical  literature  with 
a  mass  of  most  valuable  information ;  his  training  as  a  railway  engineer,  and  his 
habit  of  keeping  an  eye  upon  the  configuration,  the  altitude?,  and  tbe  structure 
of  the  surface  being  of  inomense  help  to  him  in  his  rapid  explorations.  At  the 
same  time  his  reports  were  rlways  full  of  extremely  valuable  ethnographical 
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observatioDS.    The  axtveiliDg  of  the  Transcaspian  deserts  and  oases  to  geography 

will  thus  always  remain  connected  with  the  name  of  Lessar. 

The  reports  on  the  joarneys  of  Lessar  were  published  in  the  Izvestia  of  the 

Russian  Geographical  Society  for  1882-84.    A  translation  of  them  was  given  in 

one  of  the  parliamentary  blue-books. 

P.  K. 


CORRESPONDENCE. 
Temperatures  and  ''Glacial  Eeservoira.'* 

In  his  article  on  *'  Glacial  Reservoirs  and  their  Outbursts/*  in  the  May  number 
of  the  Oeographical  Journal,  M«  Charles  Rabot,  on  p.  545,  quotes  Dr.  Jacob 
Guillarmod  as  having  found  daily  maximums  invariably  above  32^  Fahr.,  and  seen 
the  thermometer  mount  frequently  to  68^  Fahr.,  as  aUo  four  times  io  95°  Fahr. 
while  on  the  Baltoro  glacier.  It  is  net  stated  at  what  altitudes  these  temperatures 
were  observed,  whether  on  or  near  the  comparatively  low  moraine-covered  portions 
of  the  glacier,  or  at  higher  camps  on  snow  and  ice,  nor  under  what  cocditions  they 
were  taken,  nor  whether  they  were  sun  or  shade  temperatures.  We  may,  perhapp, 
infer  the  last,  sIdcp,  as  my  observations  have  shown,  an  ordinary  thermometer 
would  register  at  that  season  in  that  region  from  120°  to  145°  Fahr.  in  the  sun 
at  midday,  while  the  solar  thermometer  would  show  maxima  of  from  170°  to 
over  200**  Fahr. 

At  high  snow  camps  it  is  usually  difficult  to  find  a  shade  suitable  to  taking 
temperatures  in  the  middle  of  the  day.  The  interior  of  a  t;nt^  when  the  sun 
shines,  is  not  adapted  to  this  purpose,  as  the  temperature  within  it  may  be  20°  or 
more  higher  than  that  of  the  air  outside.  As  large  a  shade  as  possible  should  be 
obtained  by  improvising  an  awning  of  some  thick  material,  which  shoold  project 
from  the  north  side  of  the  tent,  and  beneath  which  the  largest  available  piece  of 
luggage  should  be  placed  to  rest  the  thermometers  on  to  protect  them  from  the 
radiation  of  cold  from  the  ice  beneath.  This  last  precaution  is  also  advisable  in 
using  the  folar  thermometer. 

The  maxima  quoted  by  Dr.  Guillarmod  differ  somewhat  from  those  observed 
by  me  at  the  same  season  of  the  same  year  (1902),  and  again  in  1903  on  the  Chogo 
Lungma  glacier,  which  has  practically  similar  weather  conditions  to  thofe  on  the 
Baltoro. 

Daring  July  and  August  at  our  base  camp  at  14,067  feet  altitude,  surrounded 
on  three  sides  by  glacial  ice  and  enow,  the  highest  shade  maximum  was  66°  Fahr., 
noted  on  two  occasions  only,  the  average  maximum  on  clear  days  beiog  between 
50°  and  60°.  Some  of  the  comparative  sun  aod  shade  maxima  at  this  camp,  taken 
at  1  p.m.,  when  the  sun's  rays  are  usnally  hottest,  were — sun  186°,  shade  57° ; 
sun  190^  shade  60 ;  sun  192°,  shade  59°;  sun  195°,  shade  52°.  At  a  snow  camp 
at  18,811  feet  altitude  at  1  p.m.,  sun  192°,  shade  55°.  At  a  snow  camp  on  middle 
of  glacier  at  altitude  of  17,322  feet,  sun  204°,  shade  56°. 

At  these  altitudep,  where  the  air  is  much  rarefied  and  comparatively  free  from 
moisture,  the  sun  burns  with  greater  power  than  near  sea-level,  where  part  of  its 
heat  is  absorbed  by  the  denser  air  before  reaching  the  Earth's  surface ;  but  the  heat 
brought  by  its  rays  is  quickly  dissipated  by  more  rapid  radiation,  and  cooled  by 
contact  with  the  great  quantity  of  snow  and  ice,  so  that  shade  teoDperatures 
remain  low.  While  the  temperature  of  the  sun's  direct  rays  may  be  almost 
unendurable,  snow  and  ice  may  remain  hard  frozen  in  deep  shadow  near  by. 
Almost  immediately  the  sun  leaves  a  snow  surface  freezing  begins.  Shade  tem- 
perature, even  if  considerably  above  32°,  counts  for  little  as  a  factor  in  converting 
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ice  into  water  on  the  bigber  pirts  of  a  glacier,  as  opposed  to  the  cold  contained 
in  the  ice  itself.  The  chief  agent  in  this  process  is  the  heat  brought  by  the  direct 
rays  of  the  sun. 

Even  at  an  altitude  as  low  as  8500  feet  in  the  Shigar  valley,  far  removed  from 
any  gla^'ier,  with  the  sun-thermometer  registering  206°,  the  shade  temperatare  was 
only  70°  Fahr.  It  will  be  seen  by  the  figures  at  our  base  cimp  that  the  highest 
shade  maxima  do  not  always  coincide  with  the  highest  sun  mizima,  any  more  than 
they  do  at  lower  altitudes,  varying  undoubtedly  under  similar  meteorological 
conditionp. 

In  exploring  ihe  Biafo  glacier  in  1809,  we  found  only  one  lake  on  it,  a  bo/der 
lake,  about  150  feet  long,  on  the  right  side,  three-quarters  of  a  mile  above  the  end 
of  snout.  At  the  upper  part,  where  the  Biafo  broadens  into  Snow  L^ke,  we 
encountered  one  of  the  surface  sheets  of  water  mentioned,  ankle-deep,  through 
which  we  waded  for  about  3  miles.  Much  more  water  was  met  with  on  the  Biafo 
than  on  the  Ghogo  Lungma,  running  in  streams,  some  of  them  large,  which  cut 
deep  channels  into  the  ice,  and  finally  plunged  int)  caverns  or  crevasscp,  to  be 
leen  no  more. 

The  Cbogo  Lnngma  rises  more  sharply  than  the  Biafo,  and  to  an  altitude  3000 
feet  higher.  Its  upper  third  is  much  more  arctic  in  character  than  the  Biafo,  and 
melting  does  not  take  place  to  nearly  the  same  degree.  Its  surface  is  more  broken 
and  fifsured,  so  that  there  is  not  the  same  chance  for  streams  to  form.  Besides  a 
large  central  surFace  lake  surrounded  by  picturesque  ice-clififs,  there  are  a  number 
of  lakes  scattered  over  its  surface  and  along  its  sides  and  beds  of  others  that  have 
b(  en  drained. 

While  camping  on  a  maidan  on  the  loft  bank  of  the  glacier,  we  witnessed  the 
process  of  emptying  of  a  lake  of  the  variety  described  as  sub-glacial,  one  side  of 
which  was  inclosed  by  a  high  lateral  moraine,  above  which  the  glacier  towered. 
The  lake  was  fed  by  sub-glacial  streamp,  the  ice  above  it  being  much  broken. 

Late  in  the  afternoon,  when  the  lake  became  filled  to  the  uppar  edge  of  the 
moraine,  water  began  to  flow  over  the  latter  in  two  small  rivulets,  which,  washing 
out  the  finer  particles  of  detritus,  poon  cut  channels  for  themselves  into  its  sub- 
«tance.  These  channels  gradually  increased  in  width  and  depth,  until  at  last  two 
good-sized  sluices  were  discharging  an  ever-increasing  amount  of  water  from  the 
reservoir  behind,  which  about  midnight  became  emptied,  or,  at  least,  so  far  reduced 
in  volume  that  no  more  water  came  from  it.  The  discharge  was  so  well  graduated 
th&t  the  natural  streams  below  took  care  of  the  water  without  any  great  increase 
in  volume. 

We  also  had  two  opportunities  to  observe  the  phenomena  of  the  shwas,  in  one 
of  which  (fully  described  in  *  In  the  Ice  Wprld  of  Himalaya ')  we  saw  it  burst  out 
from  near  the  end  of  the  snout  of  a  glacier,  and,  following  the  windings  of  a 
mountain  torrent,  pursue  its  devastating  course  downward  for  at  least  a  mile,  till 
it  swept  by  us  like  a  whirlwind.  As  our  route  took  us  down  the  gorge  through 
which  it  passed,  we  were  able  to  study  its  effects. 

Interesting  points  about  a  shwas,  as  we  saw  it,  are  (1)  that  it  comes  in  one 
•compact  body  with  irresistible  force,  sweeping  everything  movable  before  it,  and 
ceases  nearly  as  suddenly  as  ic  appears,  leaving  its  track  torn  but  free  from  noUce- 
able  deposit  of  mud  or  detritus,  till  its  speed  is  checked  in  the  levels  below ;  (2) 
its  extraordinary  mobility.  Composed  of  a  vast  mass  of  stones  and  rocks,  Bome  of 
them  many  feet  in  diameter  and  hundreds  of  tons  in  weight,  held  together  by  senu- 
iiquid  mud,  it  follows  the  windings  of  a  torrent  bed  and  turns  corners  with  nearly 
as  much  facility  as  water. 

William  Hunteb  Workm ak. 
Paris,  May  9, 1905. 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1904-1905. 

Twelfth  Meeting,  May  8,  1905. — Sir  Clements  Markham,  k.c.b.. 

President,  in  the  Chair. 

Elecjtions. —  Walter  Amsden,  M.It,C.Sy  L.R,C.F.;  Colonel  If.  G,  Proctor 
Beauchampj  C.B,  {late  20th  Hussars) ;  Ernest  Lionel  Bent ;  Harold  John  Burkill, 
M.A, ;  Arthur  E.  Farrer;  Frederick  William  QUI ;  Major  Charles  W.  Gwynn^R.E,; 
Captain  W.  Hayes- Sadler  {Royal  Scots  Fusiliers)  ;  RuHff  Stephen  Holway ;  Lieut. 
Robert  Hugh  Howell  (15M  Lancers);  Baron  Erik  Gustaf  Evert  Leijonhu/rud ; 
Adrian  Lumley ;  Wm.  Northrup  McMillan;  //.  F,  T.  Maguire ;  J,  A.  Nedle, 
D,C.L.;  Lieut,  1\  M.  Potts, R.N.R.  {Comm.  Egyptian  Coastguard  Service);  Thos. 
Cameron  Tanner. 

The  Paper  read  was : — 

"'J'he  Nile  Provinces  and  Wi  stern  Uganda."  By  Licut.-Cjlonel  Delme- 
Radcliffe,  m.v.o. 


Thirteenth  Meeting,  May  15,  1905. — Sir  Clements  Markham,  k.c.b.,  • 

President,  in  the  Chair. 

Elections. — Captain  W,  B.  T.  Abbey  {LA,  Asst.-Commr,  Burma  Commission) ; 
Oscar  Henrich  Am;  Arthur  Henry  Chanter;  Harry  Coleman;  John  Braidwood 
Gray ;  Captain  A,  F.  Fletcher  {17 th  Lancers) ;  George  Edw,  Luckmann  Gauntlett ; 
Stanley  Greville  Harding ;  H,  Herbert  Holloway ;  Alexander  Constantine  lonides; 
Captain  Htnry  Raleigh  Knight  {East  Kent  Regiment);  Captain  L,  C.  Jackson, 
R.E. ;  John  Tinney  McCutcheon  ;  Jan  Z.  Malcolm,  M.P, ;  Archibald  Rose ;  Charles 
James  Cater  Scott;  James  Herbert  Smith;  Charles  J,  Taylor;  Captain  Benjamin 
Irby  Way  {North  Staffs,  Regt.) ;  John  R,  Williams. 

The  Paper  rtad  was  : — 

"Exploration  and  Survey  in  Central  Tibet  and  to  the  Sources  of  the  B.'-ahma- 
putra."    By  Major  C.  H.  D.  Kyder,  r.e. 
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Additiona  to  the  Library. 
By  SDWARD  HBAWOOD,  MJL,  Librarian,  RQ.S. 

The  following  abbreviations  of  noons  and  the  adjectives  derived  (zom  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  s  Academy,  Academic,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Aimalee,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Col.  =  Colonies. 

Com.  =r  Commerce. 

C.  B.  =  Comptes  Bendns. 
E.  =  Erdkunda 

G.  =  Geography,  Geographic,  Geografla. 

Ges.  =  Gesellsohaft 

[.  =  Institute,  Institution. 

Iz.  =  Izveetiya. 

J.  =  Journal. 

Jb.  =  Jahrbuoh. 

k.  u.  k.  =  kaiaerlich  nnd  koniglioh. 

M.  =  Mitteilungen. 

No.  VI.- June,  1905.] 


Mag.  s  Magaiine. 

Mem.  (M^m.)  =  Memoirs,  M^moiret. 

Mel.  (m^L)  =  Meteorological,  eta 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beview,  Bevne,  Bivista. 

S.  =  Society,  Soci^t^,  Selskab. 

Sc.  =  Science(s). 

Sitzb.  =  Sitzungsberidht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrifl. 

V.  =  Verein. 

Verb.  =  Verhandlnngen. 

W.  s  WiMenschaft,  and  oompofuids. 

Z.  =  Zeitschrift. 

Zap.  s  Zapiski. 
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On  aooonnt  of  the  ambiffiiity  of  the  words  octavo,  quarto^  eto.,  the  dae  of  books  ia 
the  list  below  is  denoted  by  &e  length  and  breadth  of  the  oover  in  inohes  to  the  neareet 
half-inch.    The  size  of  the  JowmcU  is  10  x  6}. 

A  Mleetion  of  the  worki  in  thii  Hit  will  be  notioed  eliewheie  in  the  "  JowbaL" 

BVBOPE. 
Albania.  Pataeh. 

K.  Akademie  der  Wissenschaften.  Schriften  der  BalkankommlBsion,  Antiqua- 
rische  Abteilung.  III.  Das  Sandschak  Berat  in  Albanian.  Von  C.  Pataeh. 
Wien  :  A.  Holder,  1904.  Sixe  12^  x  9^,  pp.  200.  Map  and  lUuBiratiant. 
Price  16«. 

Although  his  researches  were  primarily  concerned  with  archssology,  the  writer  paid 
some  attention  to  the  general  contignration  of  the  country  traversed,  the  condition  of 
the  people,  and  so  forth.  The  work,  therefore,  is  some  addition  to  our  knowledge  from 
these  points  of  view. 

Alps.  C.  Bd.  139  (1904) :  719-721.  Helbronner. 

Snr  lea  triangnlations  g^bdesiques  oompl^mentaires  des  hantes  regions  dee  Alpea 
fran9aises.    Note  de  P.  Helbronner. 

Alps.  a  Rd.  189  (1904) :  754-756.  Termier. 

Sur  la  structure  generale  des  Alpes  du  Tyrol  k  Touest  de  la  voie  ferre'e  da  Brenner. 
Note  de  P.  Termier. 

Alps.  0.  Rd.  189  (1904) :  687-690.  Termier. 

Sur  la  continnitc  des  ph^nom^nes  tectoniques  entre  I'Ortler  et  les  Hohe  Tauem. 
Note  de  P.  Termier. 

Austria.         Ahh.  K.K,G.  Get.  Wien  5  (1903-4)  (No.  2) :  pp.  x.  and  186.  OavaiiL 

Die  Seen  des  Karstes.  Erster  Teil:  Morphologisches  material  gesammelt  von 
Dr.  A.  Gavazzi.     Witk  Maps  and  lUtutrations. 

Austria.  M.K,K.Q.  Gei.  Wien  47  (1904)  :  463-469.  SehaAr. 

Neuo  Beobachtungen  zur  Kenntnis  der  alten  Flussterrasson  bei  Wien  yon 
Dr.  F.  X.  Schaflfer. 

Austria— Bosnia  and  Eersegovina.  ^bosinaki. 

M.K.K.O,  Ges.  PTwn  47  (1904)  :  538-558. 

Aus  der  quartaren  Yergangenheit  Bosniens  und  der  Herzegovina,  Von  Dr.  Walery 
Bitter  von  Lozinski.     With  Plates. 

Austria— Istria.  Riv.  G.  Italiana  12  (1905):  19-29.  Grayin. 

Distribuzione  della  popolazione  dell*  Istria  seoondo  la  costituzione  geologica  del 
suolo.     Studio  di  G.  Gravisi. 

.Austria— Istria.  Globus  86  (1904) :  297-299.  Sehneider. 

Die  EntwalduDg  Istriens.    Yon  K.  Schneider. 

^Iginm  and  Holland.  Baedeker. 

Belgium  and  Holland,  including  the  Grand-Duchy  of  Luxembourg.  Handbook 
for  Travellers  by  Karl  Baedeker.  14th  edition.  Leipzig :  K.  Baedeker ;  London : 
Dulau  &  Co.,  1905.  Size  6|  x  4jf,  pp.  Ixx.  and  474.  Maps  and  Plans.  Price  6m. 
Presented  by  the  Publishers. 

Central  Europe.  ilfeeeorolo^.  Z.  21  (1904):  441-452.  Sehroiber. 

Ueber  die  BeziehuDgen  zwischen  dem  Nicderschlag  nnd  der  Wasserfilhrung  der 
Fliisse  in  Mitteleuropa.    Von  Dr.  P.  Schreiber. 

Denmark — Stone  and  Bronze  Ages.  Xiiller. 

M^h.  8.H.  Antiquaires  Nord  1  (1903) :  60-140. 
Routes  et  lieuz  habites  \i  I'agc  de  la  pierre  et  a  Tage  du  bronze.     Par  S.  Muller. 
Traduit  par  £.  Philipot. 

Europe— Glacial  Epoch.  G.Z.  10  (1904) :  657-665.  Partseh. 

Die  Eiszeit  in  den  Gebirgen  Europas  zwischen  dem  nordischen  nnd  dem  alpinen 
Eisgebiet.    Yon  Prof.  Dr.  J.  Partseh. 

Cf.  note  in  the  Journal  for  November  last,  p.  586. 

Pranoe- Ficardy.  SemaiigeoB. 

Albert  Dcmaugeon.  La  Picardie  et  les  regions  voisines,  Artois — Cambr^sis — 
Beauvaisis.  Paris:  A.  Colin,  1905.  Size  10  x  6),  pp.  496.  Maps  and  lUustra' 
tions.    Price  12  fr.    Presented  by  the  Publisher. 

An  excellent  study  in  regional  geography. 
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7TMi06~Yende6.  Oloniot. 

^tieDne  Olonzot.    Lea  Marais  de  la  S^vre  Niortaise  et  da  Lay  da  X'  ^  la  fin  da 
XVP  si^ole.    Paris :  H.  Champion,  1904.    Size  10  x  6^,  pp.  284.    Maps,    Pre- 
senUd  hy  the  PublUher. 
Traces  the  history  of  the  draining  of  the  marshes  to  the  north  of  the  lower  S^vre 

Niortaise,  and  the  various  yicissitades  to  which  they  have  been  sabject. 

Ctormany.  OIo&m  86  (1904) :  241-245.  Ealb&M. 

Die  Tieferlegung  des  Chiemsecs.    Ein  Eapitel  aus  der  Wirtschaflsgeographie. 
Von  Prof.  Dr.  W.  Halbfass.    Dtagramt, 

Germany.  Glohu$  86  (1904) :  257-259.  Htlbfui. 

Der  Frickenh'auser  See  in  Uoterfranken.     Yon  W.  Halbfass.      WWi  Map  and 
lUuttration. 

Qermaay.  Siizh,  K.P.A.  W,  Berlin^  1904  (2) :  1422-1431.  Eellmann. 

Ueber  die  relative  Begenarmuth  der  deutschen  Flachkiisten.  Yon  Dr.  G.  Hellmann. 
With  Maps. 

Oormany — Brandenburg.  Baehe. 

Die  Landechaften  der  Protinz  Brandenburg.   Yon  Dr.  Edward  Bache.   (Deutsches 
Land  und  Leben  in   Einzelschilderungen.     Landschaftskunden  und  Stadtege- 
scbiobten.  I.  Landschaftskunden.)    Stuttgart :  Hobbing  und  Bttchle,  1905.    Size 
S\  X  6,  pp.  viii.  and  338.    MapB,  Plateiy  etc.     Price  6m.  25|)/.     Pretenied  hy  the 
PMUhert. 
The  previous  volumes  of  this  excellent  series  have  already  been  noticed  in  the 
Journal  (vol.  28,  p.  5U5).    The  present  work  is  arranged  on  a  thoroughly  scientific 
basis,  the  region  dealt  with  being  divided  up,  for  description  in  detail,  according  to  its 
physical  configuration. 

Bussia — Ural.  Dnparo  and  Pearoe. 

Mem.  8.  Phys.  et  d'EiU.  Nat.  Geneve  84  (1905):  383-602. 

Becherches  g^ologiques  et  p^trographiques  sur  TOurai  du  Nord  dans  la  Batesskaya 

et  Kizelowskaya-Datcha  (Gouvemement  de  Perm),  par  L.  Duparo  et  F.  Pearce. 

Deuxi^me  Memoire.     Witk  Map  and  lUwtrations. 

The  greater  part  of  the  memoir  deals  with  the  rocks  observed,  but  the  first  two 
chapters  give  a  general  sketch  of  the  topography,  hydrography,  and  geology  of  the 
Tilai'-Kanjakovski-Serebrianski  chain. 

8weden— Anthropogeography.     Tmer  24  (1904) :  281-296.  Stolpe. 

Om  sambandet  mellan  befolknings-fordelning  och  geologiska  bildningar  i  Sverige. 
Af  P.  Stolpe. 

On  the  relation  between  geological  structure  and  distribution  of  population  in 
Sweden. 

Bwitserland.  Frtth  and  Sohrdter. 

Beitrage  zur  Geologic  der  Schweiz  herausgegeben  von  der  Geologischen  Kom- 
mission  der  Schweiz.  Naturforschenden  Gesellschaft,  Geotechnische  Serie,  III. 
Lieferung.  Die  Moore  der  Schweiz  mit  beriicksichtiguog  der  gesamten  Moor- 
frage  von  Prof.  Dr.  J.  Friih  und  Prof.  Dr.  C.  Schroter.  Bern  :  A.  Francke,  1904. 
Size  12^  X  9^,  pp.  xviii.  and  752.  MapB  and  lUustrationM.  Pre$ented  hy  the 
Fublithen.    [To  be  reviewed.] 

flwitserland.  C.  Rd.  189  (1904) :  936-938.  Dalabaeqna. 

Sur  les  lacs  du  Grimsel  et  du  massif  du  Saint-Gothard.    Note  de  A.  Delebecque. 

fiwitierland.  Questione  Dipl.  et  Colon.  18  (1904)  :  413-431.  Glrardin. 

L'ouverture  du  Simplon  et  les  int^r^ts  fran9ais.    Par  Prof.  P.  Girardin. 

flwitierland.       Vierteljahn.  Naturforteh.  Gee.  ZUrieh  49  (1904) :  40-63.  Yodnile. 

Untersuchung  und  Yermessung  des  in  der  letzten  Bttckzugsperiode  verlassenen 
Bodens  des  Hiifi-Gletchers.    Yon  G.  A.  Yoskule.     With  Map  and  Plates. 

fiwitierland.  

B^sultats  statistiques  du  Beoensement  F^d^ral  du  1^  IMcembre,  1900.  Premier 
Yolume.    Berne,  1904.     Size  11  X  9,  pp.  48  and  370.    Maps. 

fiwitserland— Jura.  Xaehaeek. 

Petermanns  M.,  ErgSntungslieft,  Nr.  160  (1905) :  pp.  148. 
Der  Sohweizer  Jura.    Yersuch   einer   geomorphologischen  Monographie     Yon 
Dr.  F.  Machacek.     With  Map,  Profiles^  and  Illustrations. 
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Switiarland— Simplon.    A  travers  le  Matide  10  (1904) :  269-270.  Omt 

Aatour  da  Simplon.     Par  J.  Orsat.     With  Maps. 

Turkey— Albania.  B.S.O.  Italiana  5  (1904) :  689-703.  Barbanoh. 

Sagpo  per  ana  sistemazione  orotettoaica  della  regione  albanese.  Del  tenente  £. 
Barbarich.     With  Maps. 

United  Kingdom.      Symons's  Meteorolog,  Mag.  89  (1904) :  172-174.  G«t]iin-JonM. 

The  Wettest  Spot  in  the  United  Kingdom.    By  J.  B.  Gethin  Jones. 

The  writer  giyes  reasons  for  sapposing  that  the  maximum  rainfall  in  the  Kerrj 
mountains  is  likely  to  exceed  that  of  the  Stye  or  Suowdon  (of.  Journal^  yol.  84« 
p.  474). 

United  Kingdom — Derbyshire.  Tirth. 

Highways  and  Byways  in  Derbyshire.  By  J.  B.  Firth,  with  Illastrationa  by 
Nelly  Erichsen.  London :  Macmillan  &  Co.,  1905.  Size  8  x  5},  pp.  xyiii.  and 
500.    Maps  and  Illustrations,    Price  6«.    Presented  by  the  Pvhlithere. 

Derbyshire  suppliep,  perhaps,  as  inspiring  a  theme  for  a  volume  of  the  kind  as  any 
part  of  the  British  Isles,  and  the  author's  treatment  docs  the  subject  fnll  joatioe. 
While  the  chief  attention  is  avowedly  directed  to  the  literary  and  historical  associations 
of  the  county,  there  are  at  the  same  time  some  excellent  descriptions  of  its  natural 
soenery,  both  main  types  of  which  meet  with  equal  appreciation  from  the  author. 

United  Kingdom— Wales.  Straham  and  Cantrill. 

Memoirs  of  the  Geological  Survey,  England  and  Wales.  The  Geology  of  the 
South  Wales  Coalfield.  Part  vi.  The  Ountry  around  Bridgend.  Being  an 
Account  of  the  Region  comprised  in  Sheets  261,  262,  of  the  map.  By  A.  Strahan, 
F.R.8.,  and  T.  C.  Cantrill,  b.so.  London  :  E.  Stanford,  1904.  Size  10  x  6,  pp.  yi. 
and  120.    Maps  and  Sections,    Price  Is,  Gd, 


Asia.  Gobiseav. 

Trois  ans  en  Asie  (de  1855  ^  1858).    Par  le  Comte  A.  de  Gobineau.     Nouvelle 
Edition.    Paris :  E.  Leroux,  1905.    Size  10  x  6},  pp.  vi.  and  500. 

Beprint  of  a  work  published  half  a  century  age,  dealing  principally  with  Persia, 
to  which  the  author  (best  known  for  his  other  work,  entitled  '  Religions  et  philosophies 
dans  TAsie  centrale ')  went  out  as  French  minister.  There  are  chapters  on  JiUdah 
and  Maskat,  which  were  touched  at  en  route, 

Asia — History.  Corditr. 

Henri  Gordier.  Aper^u  sur  THistoire  de  I'Asie  en  g^n^ral  et  de  la  Chine  en 
particulier.  Paris :  E.  Guilmoto,  [not  dated].  Size  9x6,  pp.  57.  Presenled  by 
the  Author. 

China.  B.8.G.  Italiana  5  (1901) :  826-849.  ChiminaUi. 

Pechino  e  la  Gitt^  Proibita.    Conferenza  dal  cav.  E.  Chiminelli. 

Ohhia.  National  O.  Mag.  15  (1904) :  463-478.  7oster. 

China.    By  Hon.  J.  W.  Foster.     With  Maps. 
Preneh  Indo-China— Tonkin.    C,  Rd,  139  (1904) :  1081-1084.  

Prix  Tchihatchef. 

This  award  has  been  given  to  Colonel  Lubanski  for  the  excellent  surveys  inaugu- 
rated by  him  in  Tongking. 

Palestine— Galilee.  8ehw6beL 

Die  Yerkehrswege  und  Ansiedlungen  Galil&as  in  ihrer  AbhSngigkeit  von  den 
natiirlichcn  Bedinguogen.  Yon  Dr.  Y.  Schwobel.  (Seperatdruck  aus  der  Z.  Deut. 
Pal&stina-YereliiB,  Bd.  xxviii.)    Leipzig,  1904.     Size  9x6,  pp.  152.    Map, 

Reviewed  at  p.  316,  ante, 

Pamirs.  Q.  Tidslri/t  17  (1903-1904) :  241-258.  Oluften. 

Pamir.  Alaistcppen,  dou  afl^bsl^sc  S0  Kara  Kul  i  det  0de  0rken-Pamir  og  Ruten 
over  Bjajrgene  mod  Syd  til  Murgab  fiodcn.  Af  O.  Olufscn.  Map  and  IUum- 
trations. 

Persia.  Pettrmanns  M.  60  (1904)  :  227-235.  StahL 

Die  orographischen  und  gcologischen  Yerhaltnisse  des  Karadag  in  Perslen.  Yon 
A.  F.  StahL     With  Map. 
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Persia.  Xaloolm. 

Five  Years  in  a  Persian  Town.  By  N.  Malcolm.  London  :  John  Murray,  1905. 
Size  8^  X  6,  pp.  xiv.  and  272.  Map  and  lUwtratums.^  Price  10«.  6d.  net.  Pre- 
rented  by  the  Publisher. 

The  town  referred  to  in  the  title  is  Yezd,  in  which  the  writer  has  worked  as  a 
missionary.  The  book  deals  particularly  with  the  circumstanoefl  under  which  mis- 
sionaries work  in  Persia,  and  is  noteworthy  for  the  care  which  is  taken  to  bring  out 
the  character  of  the  people  as  influenced  by  external  physical  factors. 

PersUn  Gulf.  B.B.8.G.  Madrid  46  (1904)  :  164-175.  Pedro. 

Estudio  sobre  el  Golfo  P^rsico.    Por  Fr.  Pedro  de  la  Madre  de  Dice. 

Philippine  Islands.  Blair  and  Aobertson. 

The  Philippine  Islands,  1493-1898.  Edited  and  annotated  by  E.  H.  Blair  and 
J.  A.  Robertson,  with  historical  introduction  and  additional  notes  by  E.  G. 
Bourne.  Vol.  16,  1609  (pp.  330);  vol.  17,  1609-1616  (pp.  336);  vol.  18,  1617-1620 
(pp.  346);  vol.  19,  1620-1621  (pp.  320);  vol.  20, 1621-1624  (pp.  306).  Cleveland, 
Ohio :  The  Arthur  H.  Clark  Co.,  1904.    Size  10  x  6J.    Plates. 

Philippine  Islands.  

I^ouiaiana  Purchase  Exposition.  St.  Louis,  1904.  Official  Handbook  of  the 
Philippines  and  Cataloj^e  of  tlie  Philippine  Exhibit.  Part  i.  Manila,  1903. 
Size  91  X  6,  pp.  450.     Illustrations. 

Bussia— Caucasus.  Steveni. 

Cultivation  of  Tea  in  the  Caucasus.  Foreign  Office,  Miscellaneous  No.  628,  1905. 
Size  9 J  X  6 J,  pp.  6.     Price  Id. 

Sussia — Kamchatka.  Bogdanowitsch. 

Peterrnanns  M.  60  (1904) :  59-68,  96-100, 122-125, 144-148, 170-174, 198-199, 

217-221. 

Geologische  Skizze  von  Kamtschatka.    Yon  K.  Bogdano witch.     WiUi  Maps. 
Bussia— Siberia.  Bogoras. 

Tho  Jesap  North  Pacific  Expedition.  Memoir  of  the  American  Museum  of  Natural 
History,  New  York.  Vol.  7.  The  Chukohee.  By  W.  Bogoras.  I.  Material  Cul- 
ture. Leiden  :  E.  J.  Brill,  1904.  Size  14jf  X  11^,  pp.  276.  Maps  and  lllustro' 
tions.     Price  34*.  net. 

The  results  of  this  expedition  are  to  bo  published  in  an  extensive  series  of  volumes, 
the  completion  of  which  will  be  a  matter  of  some  time. 

Bussia— Siberia.  Petermanns  M.  60  (1904) :  222-221.  Sibiriakoff. 

Yun  Beresow  zu  Schiff  zur  Miindung  des  Tas.    Yon  A.  Sibiriakoff. 

Bussia— Siberia.  Iz.  Imp.  Buss  G.S.  40  (1904):  31-130.  Dinin-Oarkayitoh. 

Sketch  of  the  Population  in  the  North-Tobolsk  Province.  By  A.  A.  Dinin- 
Qarkavitch.     [In  Kussian.] 

Geographical  iSketch  of  the  North-Tobolsk  Province.  By  the  same.  [In  Bussian.] 
With  Map. 

Bussia— Siberia.  Tour  du  Monde  10  (1904) :  313-372.  Stadling. 

A  travers  la  Sib^rie  k  la  recherche  d'Andr^e.    Par  J.  Studliug.    Traduit  et  rdsum^ 

par  M.  de  Broche  des  Combes.     With  Map  and  Illustrations. 
Mr.  Stadling  brought  out  an  account  of  his  journey  in  English  in  1904  (Journal, 
vol.  17,  p.  674). 

Bussia -Siberia.  Smithsonian  Bep.,  1903  (IdOi) :  611H625.  Etn. 

Frozen  Mammoth  in  Siberia.    By  O.  F.  Herz.    Illustrations. 

Extracts  translated  from  the  report  (in  Russian)  published  in  the  Bulletin  of  the  St. 
Petersburg  Academy  for  1902. 

Bussia— Siberia.  Meliter. 

Explorations  g^ologiques  dans  les  regions  aurifi^res  de  la  Sib<^rie.  Carte  g^ologique 
de  la  region  aurif^re  d'Hniss^i.  Description  do  la  feuille  K-7,  A.  Meister  (pp. 
viii.  and  62) ;  Ditto,  K-8  (pp.  90) ;  Ditto,  L-6  (pp.  36) ;  Ditto,  L.8  (pp.  70);  Ditto, 
L-9  (pp.  48).    [In  Russian.]    St.  Petersburg,  1903-1904.     Size  10  x  6J. 

Bnssian  Central  Asia.        h.  Imp.  Buss.  O.S.  40  (1904) :  1-30.  Voritikj. 

Journey  in  the  Peter  the  Great  Range  in  the  Summer  of  1903.  By  V.  F.  Novitsky, 
[In  Russian.] 
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SUm.  Gartsr. 

The  Kingdom  of  Siam.  Ministry  of  Agriculture,  Louisiana  Purchase  ExpoBition, 

St.  Louis,  U.S.A.,  190 1-.  Siamese  Section.    Edited  by  A.  Cecil  Carter,  m.a.     New 

York  and  London :  G.  P.   Putnam's  Sons,  1904.    Size  7J  X  5,  pp.  xiL  and  280. 
lUugtraiions. 

Turkey— Asia  Xinor.  ^«ien  3  (1904) :  148-151.  Simmenbaeli. 

Das  Stcinkohlcnbeckcn  von  Heraclea  in  Kleinasien.    Yon  B.  Simmersbaoh. 

Turkey— AsU  Xinor.    Z,  Ge$.  Erdk.  Berlin  (1904) :  407-425,  498-521.  Jaaka. 

Die  Ergebnisse  eincr  historisoh-geographischen  Studienreise  in  Klein-ABien  im 
Jahr  1902.    Yon  A.  Janke.     With  Maps  and  Plates. 

Turkey— Asia  Xinor.      A  iraver$  le  Monde  10  (1904) :  385-388.  Armagnaa. 

Unc  Ascension  au  mont  Olympe  de  Bithynie.    Par  J.  Armagnac.    lUtiaircUion*, 

Turkey— Xesopotamia.  J«ien  4  (1904) :  6-9.  Wiedemann. 

Die  Kurden  in  Nord-Mcsopotamien.     Yon  Dr.  M.  Wiedemann. 

Turkey— Faleitine.  B.  American  O.S,  36  (1904) :  577-589.  Cady. 

The  Historical  and  Physical  Geography  of  the  Dead  Sea  Region.     Bj  the  Bey. 
P.  Cady. 

Turkey— Palestine.  Geolog.  Mag.  1  (1904) :  575-582.  Bonney. 

The  Kishon  and  Jordan  Yalleys.     By  Prof.  T.  G.  Bonney,  D.sc.,  eta     With  Map. 
Noticed  in  the  Monthly  Record  for  April  (p.  454). 

Turkey— Palestine.  XaeaUster  and  Xastermaa. 

Paleetine  Exploration  Fund,  Q.  Statement  (1904):  150-160;  (1905):  48-61. 

Occasional  Papers  on  the  Modem  Inhabitants  of  Palestine.  By  R.  A.  S.  Macaliater 
and  E.  W.  G.  Masterman. 

AraioA. 

Algeria.  C.  Bd.  140  (1905) :  155-157.  Savomin. 

Esquisse  orog^nique  des  Chainons  de  TAtlas  au  nord-ouest  du  Chott  el  Hodna. 
Note  de  —  Savomin. 


Algeria— Oran.  A  traven  le  Monde  10  (1904) :  417-420. 

Le  Port  d'Oran.    Son  D^veloppement  rapide  et  son  brilliant  A?enir.     Par  P.  de 
Myrica.    lUustrationt. 

Aioree.  Archiv.  Afore$  19  (190i):  53-60.  CliaTWU 

Erup9oes  submariuas  noe  Agorcs  e  a  quebra  de  alguns  doe  caboe  telegraphioos 
lan^ados  nos  mares  do  mesmo  archipelago.    F.  A.  Cha?e8. 

Aiores.  Archiv.  Azores  18  (1904) :  61-70.  OhaTM. 

Os  Azores  num  atlas  manuscrito  feito  em  Yeneza  no  seculo  XY.  F.  A.  Chayee. 
Withfaesimile  Mapi. 

The  manuscript  atlas  referred  to  is  now  in  the  Egerton  collection  in  the  Britfah 
Museum  (No.  73),  and  includes  charts  by  various  draughtsmen. 

Cape  Colony.  Gordon. 

Cape  of  Good  Hope.  Report  by  the  Director  of  Irrigation  on  his  Tour  throngh 
the  North- Western  Districts.  June-July,  1904.  Cape  Town,  1904.  Size  13  x  ^, 
pp.  28.    Mapi  and  Plan$. 

Central  Africa— Lake  Kiyu.     Globus  86  (1904) :  209-114,  245-249.  Kandt. 

Ein  Marsch  am  Ostufer  des  Kiwu.    Yon  Dr.  R.  Elandt.    lUuitratione. 

Comoro  Islands.  Bev.  Maritime  163  (1904) :  5-18.  Gloagnen. 

Notes  sur  les  Comores.    Par  —  Gloaguen. 
Congo  State— Katanga.      Mouvement  O.  21  (1904) :  553-559.  

Au  Katanga.     With  Map. 
A  sketch  of  the  operations  of  the  Katanga  Company. 

Egypt  Seton-Karr. 

Fayoom  Flint  Implements.    By  H.  W.  Seton-Karr.    Size  11  X  7),  pp.  42.    iZlii*- 
trations.    Presented  by  the  Author. 
See  note  in  the  Monthly  Record  for  April  (p.  457). 
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Egypt.  Oeolog,  Mag.  2  (1905) :  58-62.  Barron. 

On  the  Age  of  the  Qehel  Ahmar  Sands  and  Sandstone,  the  Petrified  Forest,  and 
the  Associated  Layas  between  Cairo  and  Suez.    By  T.  Barron. 

Egypt— Sinai.  B.8.  Khidiv.  Q,  6  (1904):  243-280.  Clifton. 

Une  excursion  an  Sinai.    Far  C.  Clifton. 

Frenoh  Chad  Territories.  Fonmoan. 

Benaeign,  Colon.,  ComiUVAfrique  Fran^ise  (1904):  121-125, 145-152. 
Denx  anndes  dans  la  region  da  Tchad.    Far  A.  Fournean.     WUh  Map, 

Frenoh  Congo.  C.  Rd.  140  (1905) :  160-162.  Courtet. 

Observations  g^logiqnes  recueillies  par  la  mission  Chari— Lao  Tchad.    Note  de 
H.  Courtet. 

Gorman  East  Africa.    Z.  Get.  Erdk.  Berlin  (1904) :  627-650,  692-718.  Vhlig. 

Yom  Eilimandscharo  zum  Mem.  Yorlftuflge  Mitteilungen  Uber  eine  Forschnngs- 
reise.    Yon  Prof.  Dr.  C.  Uhlig.     WUh  Map  and  lUuttrations. 

See  note  in  the  Monthly  Becord  for  February  (p.  213). 

Kamemn^Climate.         Meteorolog.  Z.  21  (1904) :  537-547.    Flehn,  Enttor,  and  Hann. 

Das  Elima  von  Eamerun.  Beschreibuog  desselben  naoh  Dr.  Plehn,  und  Hanpt- 
mann  Hutter.    Klimatabellen  von  J.  Hann. 

Nigeria.  Lngard. 

Northern  Nigeria.  Report  for  1903.  Colonial  Beports,  Annual  No.  437,  1904. 
Size  9\  X  6,  pp.  42.     Diagram.    Price  id. 

Orange  Biyer  Colony.     T.  Qedog.  8.  South  Africa  7  (1901) :  115-116.  Molengraa£El 

The  Yredofort  Mountain-land.    By  G.  A.  F.  Molengraaff. 

Fortngnese  East  Africa.    B.8.  NeuchatdoiM  0. 15  (1904) :  5-31.  Berthond. 

Deux  probl^mes  hydrographiques  du  Pays  de  Gkiza.  Par  H.  Berthoud.  WUh 
Map. 

Fortngnese  East  Africa.    B.8.  Neuchatdoite  0. 15  (1904) :  81-83.  Grandjeaa. 

Quelques  notes  aur  la  zone  qui  sMtend  entre  Ic  Bas  Nkomati  et  la  mer  (Province 
de  Louren9o  Marques).    Par  A.  Grandjean.    Map, 

Sahara.  La  O.,  B.S.G.  Pari$  10  (1904) :  1-18,  85-102.  Oantier. 

Le  Mouidir-Ahnet.  Essai  de  geographic  physique  d*apr^s  dee  observations  faites 
au  cours  du  raid  effectu^  par  le  commandant  Laperrine  (printcmps  1903).  Far  £. 
F.  Gautier.    Map. 

Sahara.  Renseign.  Col  Com.  Afrique  Fran^.  (1904) :  205-213,  243-251.        Yoinot. 

A  travers  le  Mouydir,  Bapport  de  tournee  du  lieutenant  Yoinot.  Avril  k  AoCit, 
1903.    Map  and  IlluBtratiom. 

Sndan.  C  Rd.  189  (1904):  1186-1190.  Lapparent. 

Sur  de  nouvelles  tronvailles  g^ologiqnes  au  Soudan.    Note  de  A.  de  Lapparent. 
Sndan.  Ward. 

Our  Sudan,  its  Pyramids  and  Progress.    By  John  Ward.     London :  John  Murray, 

1905.      Size  10^  x  8,  pp.  xxiv.  and  362.     Map  and  llluatraiiont.     Price  2U.  net. 

Presented  by  the  Publisher. 

Somewhat  miscellaneous  joltings,  in  which  notes  on  the  archseology  and  recent 
history  of  the  Nilotic  Sudan  are  brought  together  without  much  system.  There  are 
a  large  number  of  illustrations  of  people,  places,  and  incidents  taken  from  various 
Hourccs,  but  many  are  decidedly  second-rate. 

Transvaal.  Hatoh  and  Corstorpbino. 

The  Geology  of  the  Bezuidenhout  Yalley  and  the  District  East  of  Johannesburg. 
By  F.  H.  Hatch  and  G.  S.  Corstorphine.  (From  T.  Geol.  8.  South  Africa,  vol  6, 
Flirt  ii.,  1904.)  Size  9^  X  7^,  pp.  97-109.  8eetionB  and  lUuitrationa.  Pre$enUd 
by  the  Authors. 

•  Tripoli— Ghat.  lipport 

M,  Seminars  Orient.  Spraohen  7  (1904)  {Afrikan.  Studien) :  86-93. 

Zur  Eroberung  der  Stadt  Ghat  durch  die  Tiirken.    Yon  J.  Lippert 

Tripoli— Trade.  Kadmna. 

II  Yilayet  di  Tripoli  di  Barberia  neir  anno  1902.  Belazione  del  car.  A. 
Medana.  (B.  Ministero  AfTari  Esteri.  Nov.  1904.)  Boma,  1904.  Sixe  9  X  6), 
pp.  154. 
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Tristan  da  Conha. 


Tristan  da  Canba.  Further  Correspondenoe  relating  to  the  Island  of  Tristan 
da  Cunha.  (In  continuation  of  [C.  8357]  February,  1897.)  London :  Eyre  A 
Spottiswoode,  1903.     Size  13  x  8},  pp.  iv.  andi  20.     Chart.    Price  4<2. 


Tristan  da  Cunha.    South  Africa  63  (1904) :  940 ;  64  (1904) :  41-42.  ■ 

The  Island  of  Tristan  d'Acunba.     With  Illustrations. 

Tnnis— Kerkenna  Islands.  La  O.,  B.8.0,  Paris  10  (1904) :  201-222.  AUemand-lburtiJL 

Les  ilea  Eerkenna.    Essai  de  Colonisation  agricole.    Par  A.  Allemand-Martin. 
With  Maps  and  lUustratiom. 

Uganda.  C/tma<e  5  (1904):  114-119.  Cook. 

The  Climate  of  Uj^anda.  With  a  few  notes  upon  its  commoner  diseases.  Bj 
J.  H.  Co3k.     With  Map  and  JUustrations, 

Uganda.  Church  Miss.  Intelligencer  55  (1904)  :  815-820.    Kitohing  and  Llojd. 

The  Acholi  Country.  By  the  Bev.  A.  L.  Kitching  and  A.  B.  Lloyd.  WUh 
lUustraiion. 

The  Acholi  are  one  of  the  less-known  tribes  on  the  upper  Nile. 

West  Africa.  Lonfant. 

Commandant  Lenfant.  La  s^rande  route  du  Tchad.  Mission  do  la  Societe  de 
Geographie.  Preface  par  M.  Le  Myre  de  Yilers.  latroduction  de  Maurice 
Albert.  Paris :  Hachette  et  Cie.,  1905  [1904].  Size  10  x  6^,  pp.  xvi.  and  288. 
Map  and  Illustrations.  Price  12  fr.  Presented  by  the  Publishers.  [To  be 
reTiewed.] 

West  Africa.  KA.  W.  Amsterdam,  P.  Sec.  Sci.  6  (1901) :  426-440.  Sanden. 

Contributions  to  the  determination  of  geographical  positions  on  the  West  Coast  of 
Africa  (II.).  By  C.  Sanders.  I.  Determination  of  the  longitude  of  Chiloango 
made  in  the  years  1901  and  1902.  II.  Determination  of  the  geographical  position 
of  Mayili. 

After  elaborate  corrections,  the  result  arrived  at  for  the  harbour  light  at  Chiloengo 
is  -48m.  321s.  lis. 

West  Africa.  DeuUch.  KolonialblaU  15  (1901) :  580-581.  

Grenzfestsetzung  zwischen  dem  deutschen  Schutzgebiet  Togo  und  den  Northern 
Territories  dor  englischen  Goldkiisten-Kolonie  vom  Schnittpunkc  des  Daka* 
llusses  mit  dem  9.  Grad  nordl.  Br.  nordwartd  bis  zur  Sildgrenze  des  franzosiachen 
Sudan. 

West  Africa— Railways.  . 

West  Africa.  Papers  relating  to  the  Construction  of  Bail  ways  in  Sierra  Leone, 
Lagos,  and  the  Gold  Coast.  Ijondon  :  Eyre  &  Spottlswoode,  1904.  Size  13  x  8|, 
pp.  40.    Maps  and  Diagrams.    Price  'Is. 

West  Africa— Bubber.  


Beports  on  Bubber  in  the  Gold  Coast  and  Sierra  Leone.  Colonial  Reports, 
Mifioellaneous,  No.  28, 1904.    Size  10  x  6^,  pp.  20.    Illustration.    Price  Hd. 

NO&TH  AMEBICA. 

Alaska.  Abstract  P.  Linnean  8.  New  Yorh  (1903-1904) :  15-39.  Figgins. 

Field  Notes  on  the  Birds  and  Mammals  of  the  Cook's  Inlet  Begion  of  Alaska.   Bj 
J.  D.  Figgins.    Illustrations. 
Includes  some  notes  on  the  country  traversed  by  the  writer. 

Canada— Labrador.    Period.  Accounts  Moravian  Missions  5  (1904) :  608-622.        

Labrador.  Extracts  from  the  Station  Diaries,  July  1, 1903~Jttly  1, 1904.  WUh 
Illustrations. 

Maxico.  M.K.K.G.  Ges.  Wien  47  (1904) :  421-462.  Sohsiit. 

Mein  erster  Ausflug  in  die  mexikanische  Tierra  caliente.  Erinnernngen  ans  dem 
Jahre  1865.    Von  Dr.  E.  Schmit  Bitter  von  Tavera. 

north  America.  Chittenden  and  Blshardsoa. 

Life,  Letters,  and  Travels  of  Father  Pierre-Jean  de  Smet,  8.J.,  1801-1873. 
Missionary  Labours  and  Adventures  among  the  Wild  Tribes  of  the  North  Amerioan 
Indians,  embracing  minute  description  of  their  Manners,  Customs,  Games,  Modes 
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of  Warfare  and  Torture,  Legends,  Tradition,  etc.,  all  from  PerBonal  Obaervations 
made  during  many  thousand  miles  of  Travel,  with  Sketches  of  the  Country  from 
St.  Louis  to  Puget  sound  and  the  Altrabaeca.  Edited  from  the  original  un- 
published manuscript  Journals  and  Letter  Books  and  from  his  Printed  Works, 
with  HiBtorical,Geographical,  Ethnological,  and  other  Notes;  also  a  Life  of  Father 
Do  Smet.  By  H.  M.  Chittenden  and  A.  T.  Richardson.  Four  Volumes.  New 
York :  F.  P.  Harper,  1905.  Size  10  x  6),  pp.  xiv.  and  1624.  Mapi  and  IUub- 
trations.    Trice  63«.  net. 

United  States— Blaok  Hills.  Irving,  Emmons,  and  Jaggar. 

TJ.  8.  Geolog.  8urv.,  Profess.  Paper,  No.  26  (1904) :  pp.  222. 

Economic  Resources  of  the  Northern  Black  Hills.  By  J.  D.  Irving,  with  contri- 
butions by  8.  F.  Emmons  and  T.  A.  Jaggar,  juu.     With  Maps  and  Plates. 

The  resources  dealt  with   are  entirely  mineraL    The  first  part  gives  a  general 
sketch  of  the  geology  of  tlie  district. 

United  States— California.    /.  Geology  12  (1904)  :  579-588.  Gilbert. 

Systematic  Asvmetry  of  Crest  Lines  in  the  High  Sierra  of  California.  By  G.  K. 
Gilbert.     With  lUustrations. 

United  States— California.    Sierra  Club  B.  5  (1905)  :  229-237.  Le  Conte. 

The  Evolution  Group  of  Peaks.    By  J.  N.  Le  Conte.    With  Map  and  Illustrations. 

United  States— Colorado.      Jppalachia  10  (1904) ;  392-404.  Davif. 

Glacial  Erosion  in  the  Sawatch  Range,  Colorado.     By  Prof.  W.  M.  Davis. 
Noticed  in  the  Monthly  Record  for  March  (p.  328). 

United  States— Early  Travels.  Thwaitei. 

Early  Western  Travels,  1748-1846.  Edited  .  .  .  by  R.  G.  Thwaites,  ll.d.  Vol.  vL, 
Bracken  ridge's  Journal  up  the  Missouri,  1811 ;  Franch^re's  Voyage  to  North-west 
Coast,  1811-1814  (pp.  410);  vol.  vii.,  Ross's  Adventures  of  the  First  Settlors  on 
the  Oregon  or  Columbia  River,  1810-1813  (pp.  382);  vol.  viii.,  Buttrick*B  Voyages, 
1812-1819;  Evans's  Pedestrious  Tour,  1818  (pp.  364);  Vol.  ix.,  Flint's  Letters 
from  America.  1818-1820  (pp.  334);  vol.  x.,  Hulmo's  Journal,  1818-19;  Flower's 
Letters  from  Lexington  and  the  Illinois,  1819 ;  Flower's  Letters  from  the  Illinois, 
1820-21;    Woods's  Two  Years'  Rei»idence,  1820-21  (pp.  358);   vol.  xi.,  Part  i. 

(1819)  of  Faux's  Memorable  Days  in  America,  1819-20  (pp.  .306);  vol.  xii..  Part  ii. 

(1820)  of  the  same;  Welby's  Visit  to  North  America,  1819-20.  Cleveland,  Ohio: 
The  Arthur  H.  Clark  Co.,  1904-5.     Size  9)  X  6^.    Maps  and  Plates. 

United  States— Gdological  Survey.    Nalional  G.  Mag.  16  (1904) :  305-366.  

What  the  U.S.  Geological  Survey  has  done  in  Twenty-five  years. 

United  States— Immigration.    Popular  Sci.  Monthly  66  (1901) :  166-175.  Ward. 

The  Agricultural  Distribution  of  Immigrants.    By  R.  De  C.  Ward. 

United  States— Indiana.  Dryer. 

Studies  in  Indiana  Geography.  Edited  by  Prof.  C.  R.  Dryer.  First  Series.  Re- 
vised Edition.  Terro  Haute,  Ind. :  the  Inland  Publishing  Co.,  1905.  Size  11  X  8, 
pp.  114.    Maps.    Presented  by  the  Author. 

An  excellent  series  of  studies  in  local  geography,  intended  as  a  step  towards  supply- 
ing the  need,  lately  emphasized  by  Prof.  W.  M.  Davis,  of  a  better  knowledge,  on  the 
part  of  teachers,  of  the  geography  of  their  own  country. 

United  States— Maryland.  Stelner. 

Descriptions  of  Maryland.  By  B.  C.  Steiner.  (Johns  Hopkins  University  Studies. 
Series  xxii.,  Nos.  11-12.)    Baltimore  :  1904.    Size  9^  x  6^,  pp.  94. 

Opens  with  a  historical  sketch,  the  latter,  and  larger,  part  of  the  work  consisting 
of  a  bibliography. 

United  States— Meteorology.     Monthly  Weather  Rev.  32  (1901) :  358-363.        Eanilik. 
The  Annual  and  Geographical  Distribution  of  Cyclones  of  high  velocity  (over 
500  miles  in  twelve  hours)  in  the  United  States,  1893-1902.'    By  Dr.  S.  Uanzlik. 
Diagrams. 

United  States — Montana  and  Idaho.  Lindgrem. 

U.S.  Qeolog.  Survey,  Profess.  Paper  No.  27  (1904^  ;  pp.  124. 

A  Geological  Reconnaissance  across  the  Bitter-root  Range  and  Clearwater  Moun- 
tains in  Montana  and  Idaho.    By  W.  Lindgren.     With  Maps  and  Plates. 
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United  Btetet— N«w  Tork.  %  Tarr. 

Hanging  Valleys  in  the  Finper  Lake  Region  of  Central  New  York.     By  R.  8. 

Tarr.    [From  the  Afnerican  Oedogitt,  vol.  28,  May,  1904,  pp.  271-291.]     Sise  9) 

X  6^.    Map  and  PUUe$.    Pretenied  by  the  Author, 
Noticed  in  the  Monthly  Becoid  (February  namber,  p.  215). 
United  States— Penniylvania.    J.  Geology  12  (1904) :  473-484.  8t«a 

Physiographic  Studies  in  Southern  Pennsylvania.    By  G.  W.  BtoM.      With  Map 

and  lUuitration*. 

United  SUtes— Survey.    B.  American  0.8.  88  (1904) :  676-679.  

Work  on  the  U.S.  Topographic  Atlas. 
United  States— Utah.      National  O.  Mag,  15  (1904):  867-369.  

Colossal  Natural  Bridges  of  Utah.     With  lUuUratione, 

OEHTBAL  AHB  SOUTH  AlCXBICA. 
Bolivia — Census.  


Censo  de  la  Poblaoida  de  Bolivia.   Septiembre  1°  de  1900.    Tomo  ii.    La  Paz,  1904. 
Size  14  X  9},  pp.  Ixxxiv.,  48,  and  144.    Diagranu. 

BraiU.  Export  28  (1904) :  473-475,  488-489.  501-503.  

Die  Kolonisation  in  SUdbrasilien.     (Originalberioht  aus  Pelotas.) 
BrailL  Olobut  86  (1904) :  289-296.  309-315. 


Eine  zoologisolie  ForsohungBreise  naoh  dem  Rio  Acari  im  Staate  Par^  (Braailien). 
Von  H.  Meerwarth.     With  Map  and  Illustrations. 

Ihiteh  Guiana.     Tijds.  K.  Ned.  Aard.  Genoots.  Amsterdam  22  (1905) :  194-197. 

Tapanahoni-expeditie. 

Ihiteh  Ouiana.  SerdMrwduei 

Tfjda.  K.  Ned.  Aard.  Oenoots.  Amsterdam  22  (1905) :  1-174. 

Verslag  van  de  Gooini-ezpeditie.  Door  A.  F.  Herderschee.  With  Map  and 
IQuttrations, 

Freneh  Ouiana.  A  travers  U  Monde  11  (1905) :  13-15.  Deydier. 

Montjoly.  Cr^tion  d*un  Centre  de  Colonisation  martiniquaise  k  la  Gayane.  Par 
J.  Deydier.    IlluMtrations. 

Jamaiea.  «  Ford  and  Vinlay. 

The  Handbook  of  Jamaica  for  1905.  Compiled  by  J.  C.  Ford  and  A.  A.  C.  Finlay. 
London :  E.  Stanford,  1905.  Size  8)  x  6J,  pp.  \iii.  554,  and  x.  Map,  Price 
Is.  6(f.     Presented  by  the  PMUher. 

AU8XBALA8IA  AHD  PACIFIC  ISLAHDS. 

Fiji  IsUndi— Folk  Tales.  Fiaoa. 

Tales  from   Old  Fiji.     By  Lorimer  Fison.  Tendon:  A.  Moring,   1904.      Sixe 

10  X  6^,  pp.  xlv.  and  175.  Map  and  Plates.  Price  Is.  6d,  net.  Presented  by  the 
PMislicr. 

See  review  in  the  April  number  (p.  451). 

New  Guinea — Dutch.  

Tijds,  K.  Ned.  Aard.  OenooU.  Amsterdam  22  (1905) :  189-194. 

Aanteekeningen  omtrent  de  afdeeling  West-Nieuw-Guinea,  ontleend  aan  officieele 
verslagen.     WUh  Maps. 

New  South  Wales.    Records  Oeol,  8urv.  New  South  Wales  7  (1904) :  281-300.    Aadrewa. 

The  Geology  of  the  New  England  Plateau,  with  special  reference  to  the  Granitaa 
of  Northern  New  England.  Part  i.  Physiography.  By  £.  C.  Andrews.  With 
Plates. 

Paeiiie  Ocean.  National  Q.  Mag.  15  (1904) :  478-489.  Hague. 

A  Doubtful  Island  of  the  Pacific.     By  J.  D.  Hague.     With  Maps  and  lUuetraUon. 
Noticed  in  the  Monthly  Record  for  March  (p.  331). 

POLAS  BEGIONS. 
Antaretic.  Davii. 

A  Letter  from  the  Antarctic.    By  Captain  J.  E.  Davis.    London :  W.  Clowee  & 
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Sons,  1901.  Size  8}  x  5),  pp.  38.  Portrait  and  lUustratiotu,  Pre$enied  by 
P.  L.  JJ.  DaviM,  Eiq. 

The  writer  was  seoond  magter  of  the  Er^inu  in  Sir  James  Boss's  expedition,  and  this 
letter,  dated  April  11, 1842,  gires  a  vivid  description  of  the  voyage. 

Antarotio.  Biv.  Q.  ItaUana  12  (1905) :  44-45.  Xnioiii. 

"  Terra  di  Ross  "  o  •*  Terra  di  Re  Edoardo  VII.  ?  "    F.  Musoni. 
Urges  priority  for  the  name  Rossland. 

Antarotio-^loottish  Expedition.    SeoUuh  G.  Mag.  21  (1905) :  24-37.    Fine  and  Brown. 

The  Scottish  National  Antarctic  Expedition.  Second  Antarctic  Voyage  of  the 
Scotia.  By  J.  H.  Harvey  Pirie  and  R.  N.  Rudmose  Brown.  With  Map,  Portrait^ 
and  lUuBtratiom, 

MATEEMATIOAL  UOeEAPHT. 

Cartography— Methods.    M.K.K.O.  Ge$.  Wien  47  (1904) :  280-325,  365-420.     Penekor. 
Neue  Beitr&ge  znr  Systematik  der  Geotechnologie.     Ein  Rundblick  iiber  die 
Reliefs  und  Waodkarten  der  Wiener  Ansstellung  neaerer  Lehr-  nnd  Anschauungs- 
mittel  (1903).    Von  Dr.  K.  Peucker. 

Compass.  Biv.  O.  Italiana  11  (1904) :  433-452.  Bertelli. 

Sopra  nn  nnovo  snpposto  primo  inventore  della  bussola  nautica.  Memoria  del 
Padre  T.  Bertelli. 

Cf.  note  in  Monthly  Record  for  March  (p.  334). 

eoodesy.  Science  21  (1905) :  46-50.  Tittmann. 

The  Present  State  of  Geodesy.    By  0.  H.  Tittmann. 

Ooophysies.  C.  Bd.  140  (1905) :  192-198.  LcBwy  and  Pnisenx. 

^tnde  des  photographies  lanaires.    Considerations  sur  la  marche  de  la  solidifica- 
tion dans  Tint^riear  d'ane  plan^te.    Note  de  MM.  Lcewy  et  Pnisenx. 
The  authors'  observations  have  an  important  bearing  on  the  past  history  of  the  globe. 

Nantioal  Almanac.  

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year  1908.  Edin- 
burgh, [1905].  Size  9)  x  6,  pp.  xiv.,  602,  and  42.  Diagrame.  Price  2$.  6d. 
(Also  part  i.  separately.    Price  U.) 

PHT8I0AL  AHB  BIOLOOIOAL  eSOeEAPHT. 

Geology.  Branner. 

Syllabus  of  a  Ck)ur8e  of  Lectures  on  Elementary  Geology.  By  J.  C.  Brnnner,  ph.d. 
Second  Edition.  Stanford  Uniyersity,  1902.  Size  9^  x  6,  pp.  370.  lUwtratioM. 
Presented  by  the  Author. 

Geology.  C.  Bd.  139  (1904) :  714-716.  Sness. 

Sur  la  nature  des  charriages.     Note  de  E.  Suess. 

Geomorphology.  Costa. 

Ensaios  de  Paleogeographia,  Evolu9&o  geographica  das  fdrmas  actuaes.  Por  A.  A. 
d*01iveira  Machado  e  Costa.  Lisboa,  1904.  Size  10^  x  6^,  pp.  152.  Maps. 
Presented  by  the  Author. 

Glacial  Erosion.  /.  Geology  12  (1904) :  569-578.  Johnson. 

The  Profile  of  Maturity  in  Alpine  Glacial  Erosion.    By  W.  D.  Johnson. 

AHTHBOFOGEOGBAPHT  AED  EI8T0EICAL  GEOGEAPHT. 

Anthropogeography.  EirehkofF. 

Mensch  und  Erde.  Skizzen  von  den  Wechselbeziehuogen  zwischen  beiden.  Von 
Alfred  Kirchhoff.  Zweito  Auflage.  Leipzig :  B.  G.  Teubner,  1905.  Size  7}  x  5, 
pp.  128.    Price  Im.    Presented  by  the  Author. 

A  series  of  striking  sketches  illustrating  the  mutual  relations  between  man  and  his 
environment.     The  first  edition  appeared  in  1901. 

Anthropology.  Biv.  G.  Italiana  11  (1904) :  462-472.  Biaentti 

Problemi  vecchi  e  idee  nuove :  la  classificazione  delle  lazze  umane.   R.  Biasntti. 

Historical.  BfUaflien. 

Die  geographischen  Biicher  (II.  242— VL  Schluss)  der  Natnralis  Historin  d« 
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The  Japan  Time$  War  Map  No.  3.  Seat  of  Battle  of  Mukden.  Scale  1 :  400,000 
or  6*3  stat.  miles  to  an  inch.  Supplement  to  the  Japan  Time9j  Mareh  16,  1905. 
Tokyo.    Presented  by  Captain  J,  M.  Jamee. 

AFSICA. 
Afriea.  Sarriee  Oaographiqve  de  TArmM,  Ftxii. 

Carte  de  TAfrique,  dress^e  et  ex^nt^  au  Service  g^ographique  par  M.  le  Com- 
mandant  de   Lnnnoy  de  Bissy,  de   1882  k  1890,  continue  et  revi»^  par  M.  le 
Oapltaine  Bouby.    Sheets  (new  editions) :  4,  Fez ;  16,  St.  Louis.     Parid :  Service 
G^graphique  de  TArm^e,  1904-5.     Price  I. Oft.  eaeh  »keet. 
A  remarkable  improyement  has  taken  place  in  the  style  of  prodaction  of  this  map 
aince  the  first  edition  was  published.    The  sheets  are  now  oUarlj  printed  in  ooloiiii 
instead  of  being  in  black  only,  and  much  new  information  has  been  added.     It  was, 
doubtless,  a  mistake  to  adopt  the  orthog^phio  projection  for  the   map,  and  on  no 
sheets  of  the  map  is  this  more  apparent  than  on  the  present.    Owing  to  their  occupy- 
ing an  outlying  position  on  the  western  limit  of  the  map,  the  defects  of  the  projectioii 
.are  most  oonepicuous. 

Afriea.  Topographieal  Ssetion,  Oeneral  8ta£ 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff,  War 
Office.  Scale  1 :  250,000  or  3  9  stat.  miles  to  an  inch.  Sheets :  Lagoa,  73-B,  73-F : 
Southern  Nigeria,  74-1,  74-M.  London :  Topographical  Section,  General  Staffs 
War  Office,  1905.  Price  U,  6d.  eaeh  iheet.  Presented  by  (U  Direeiar  of  Miliiary 
Operations. 

AMZSICA. 

Canada.  I>epaitment  of  the  Interior,  Ottawa. 

Standard  Topographical  Map  of  Canada.    Scale  1  :  250,000  or  3*9  stat.  miles  to 
an  inch.     Sheet   1-8. E.,  Ontario,  London  Sheet.    Ottawa:   Department  of  the 
Interior,  1905.    Presented  by  James  White^  Esq.,  Qeograpiher^  Deparinsent  of  the 
Interior,  Ottawa. 
At  the  Geographical  Congress  held  in  London  in  1895  it  was  decided  to  adopt  the 
1  :  l^OOO.OOO  natural  scale  as  a  standard,  and,  as  far  as  possible,  to  eonstract  all  fntore 
important  maps  on  some  even  multiple  of  this  scale — such  as  1 :  500,000,  1 :  250,000, 
etc.    During  the  period  that  has  elapsed  since  that  date  considerable  progress  has 
been  made  with  this  scheme,  although  the  ideal  1  :  1,000,000  map  of  the  whole  world 
then  Boggested  id,  of  course,  a  thing  of  the  distant  future.     It  is  gratifying-  to  eee  that 
Canada  has  now  fallen  in  line  with  the  proposal,  and  has  commenced  a  general  topo- 
graphical map  on  the  scale  of  1 :  250.000— a  map  whidi,  from  the  two  sheets  already 
received,  the  first  of  which  was  mentioned  in  this  Journal  in  October  last,  promises 
to  be  a  really  useful  and  well-execnted  map.    Each  sheet  is  to  comprise  a  degree  of 
latitude  and  a  degree  and  a  half  of  lon^tude,  and  the  present  one  extends  from  42^  N. 
to  43^  N.,  and  from  80°  W.  to  81°  30'  W.,  and  includes  a  part  of  the  northern  shores 
of  L.  Ontario,  and  the  towns  of  London,  Stratford,  Brantford,  and  Gait. 

Canada.  Dept.  of  the  Interior,  Ottawa. 

Belief  Map  of  the  Dominion  of  Canada.  Scale  1 : 6,336,000  or  100  stat.  miles  to 
an  inch.  Ottawa  :  Department  of  the  Interior,  1904.  Presented  by  Jamee  White, 
Esq,t  Geographer y  Department  of  the  Interior^  Ottatoa, 

This  is  a  very  creditable  attempt  at  an  orographically  coloured  map  of  the  Dominion 
of  Canada,  although  at  the  present  time  the  data  for  the  completion  of  such  a  map 
must  be  extremely  approximate  in  many  districts,  especially  in  the  far  north.  Eleva- 
tions below  100  feet  are  left  nncoloured,  and  higher  than  this  the  land  between  100 
feet  and  over  10,000  feet  is  shown  in  six  tints  of  burnt  sienna  and  brown,  whioh  have 
been  selected  with  care,  and  give  a  satisfactory  and  graphic  impression  of  the  general 
relief  of  the  oouotry. 

Canada,  Northern.  Dept  of  the  Interior,  Ottawa. 

Explorations  in  Northern  Canada  and  adjacent  portions  of  Greenland  and  AU^fc^ 
Ottawa:   Department  of  the   Interior,  1904.     Presented  by  James    WhUCy  Esq.^ 
Oeo(jrapher,  Department  of  the  Interior,  Ottatoa. 

This  is  a  most  lotcresting  exploration  chart  of  the  Arctic  Begions  of  Amerios, 
showing  the  routes  and  dates  of  the  principal  expeditions  from  the  earliest  times,  with 
the  coast-line  explored  by  each  in  different  colours,  a  fc^ll  explanation  of  whidi  is 
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fCiven.  There  are  one  or  two  slight  errors  in  names,  such  as  ^' Axel  Ueiperg*'  island 
for  Axel  Heiberg  island,  ^*  Ommaney '*  for  Ommanney,  the  name  of  the  late  well- 
known  adojiral  of  that  name  of  Arctic  fame;  bat  these  are  trifling  matters,  after  all, 
and  the  chart  will  be  most  useful  for  reference  in  connection  with  the  history  of 
discoyery  in  these  regions. 

ATT8TBALA8IA. 
Tasmania.  Surreyor-Oeneral,  Tasmania. 

Tasmania.  Scale  1  :  950,400  or  15  stat.  miles  to  an  inch.  Hobart:  Suryeyor- 
General's  Office,  1904.    Pretenied  by  the  Jgeni-Qeneral  for  Tcumania. 

We&tem  Australia.  Dept.  of  Lands  and  Sonreys. 

Map  of  Western  Australia.  Scale  1 : 4,742,000  or  75  stat.  miles  to  an  inch. 
Perth :  Department  of  Lands  and  Surveys,  1903.  P relented  by  the  Agent-Qeneral 
for  Western  Australia, 

POLAB  SEeiONS. 

Greenland.  Engeli. 

Die  Verbreitung  der  rezenten  Meeresablagerungen  an  den  Kiisten  der  Disko-Bai, 
West  Gronland.  Von  M.  C.  Engeli.  Scale  1 :  500,000  or  79  stat.  miles  to  an 
inch.  Petermanm  QeographiscJie  Mitteilutigen,  Jahrgang  1905,  Tafel  8.  Gotha : 
Justus  Perthes,  1905.    Preteated  by  the  PublUher, 

6XVXBAL. 

World.  Johnston. 

The  Boyal  Atlas  of  Modem  Geography.  By  the  late  Alexander  Keith  Johnston, 
with  additions  and  corrections  to  present  date  by  G.  H.  Johnston.  Revised  slieets  : 
Frontispiece,  North  Polar  Chart;  No.  10,  France;  11,  Spain  and  Portugal; 
16,  Belgium  and  the  Netlierlands ;  17,  Denmark;  18,  £mpire  of  Germany;  22, 
Turkey  in  Europe ;  23,  Greece ;  24,  Sweden  and  Norway ;  25,  Basin  of  the  Baltic 
Sea;  29,  Central  Asia;  81,  Palestine;  33  and  34,  India;  37,  Australia;  40, 
Africa;  46,  North  America;  47,  Central  Canada;  55  and  56,  South  America. 
Edinburgh  and  London :  W.  &  A.  K.  Johnston,  1905.   Preeetded  by  the  PMWier. 

Since  the  notice  of  the  1905  edition  of  the  Royal  Atlas  was  published  in  the  last 
number  of  the  Oeographieal  Journal^  Messrs.  W.  &  A.  K.  Johnston  have  forwarded 
the  above  revised  sheets  of  the  atlas,  upon  which  many  of  the  errors  pointed  out 
have  been  corrected.  It  in  a  pity  that  these  sheets  were  not  included  in  the  atlas 
instead  of  those  so  much  behind  the  times. 

World.  Petrie  and  Sohokalsky. 

Merck's  Large  General  Table  Atlas.  Edited  by  Prof.  E.  J.  Petrie  and  Colonel 
J.  de  Schokalsky.  Parts  11  and  12.  St.  Petersburg:  A.  F.  Marcks,  1905. 
Preeented  by  tJie  PublisJier. 

These  are  the  concluding  parts  of  this  atlas,  and  contain,  besides  the  title-page 
and  a  complete  index,  the  following  maps :  No.  14,  general  map  of  European  Russia, 
on  the  scale  of  1 : 8,250,000 ;  No.  29,  European  Russia,  on  the  scale  of  1 : 2,000,000, 
eheet  15  bis;  Nos.  4G  and  47,  Siberia,  on  the  scale  of  1  :  10,000,000;  No.  57,  North 
America,on  the  scale  of  1 :  20,000,000;  No.  58,  United  States,  on  the  scale  of  1 :  10,000,000 ; 
No.  60,  South  America,  on  the  scale  of  1 :  16,000,000. 

The  atlas,  the  first  parts  of  which  were  noticed  in  the  Geographical  Journal  for 
February,  1904,  has  quite  answered  to  expectations,  and  the  style  in  which  it  has 
been  produced  reflects  credit  on  all  concerned. 

World.  Stieler. 

Neue,  neunte  Lieferungs-Ausgabe    von    Stielers   Hand-Atlas.    100  Earten  in 

Kupferstich,  hcrausgegeben  ?on  Justus  Perthes*  Geographisoher  Anstalt  in  Gotha, 

45  und  46  Lieferuog.    These  parts  contain  the  following  maps :  No.  1,  The  Northern 

Constellations,  by  Dr.  C.  Rohrbach ;  No.  2,  The  Southern  Constellations,  by  Dr.  C. 

Rohrbach ;  Nos.  96  and  98,  South  America,  on  the  f cale  of  1 : 7,500,000,  by  H. 

Habenicht,  sheets  2  and  4.    Gotha :  Justus  Perthes,  1905.   Price  60  pfg.  eadi  part. 

The  star  maps  are  entirely  new  productions.    In  addition  to  the  namca  of  the 

<M>nstellations,  Dr.  Rohrbach  has,  for  the  zodiac,  unnecessarily  confused  his  maps  with 

large  outline  drawings  of  figures  which,  on  recent  maps,  have  been  very  properly 

dispensed  with.    The  system  adopted  for  representing  the  different  magnitudes  of  the 

atars  is  also  remarkable,  for  whilst  a  5th  magnitude  is  shown  by  an  extremely  »mall 

spot  about  the  size  of  a  pinhole,  the  larger  stars  are  shown  as  large  black  dices, 
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8irlo8  being  nearly  as  large  as  a  threepenny-pieoe.  This,  on  a  map  of  the  heaTen* 
which  measures  only  13^  x  16  inches,  is  decidedly  misleading,  and  renders  it  almost 
impossible  to  recognize  the  general  config^ation  of  any  constelUtion  or  gruap  as  a 
whole. 

New  stars,  nebalcs,  vaiiables,  and  double  stars  are  all  distinguished  by  different 
symbols,  either  in  black  or  red,  and  several  telescopic  stars  are  shown  in  the  latter 
colour. 

CHABT8. 

Daniih  Chart.  Baaiah  Admiralty. 

No.  208,  FflBr5erne.  Scale  1  :  100,000  or  1*6  stat.  mile  to  an  inch.  2  sheets. 
Copenhagen :  Danish  Admiralty,  1905.    Presented  by  the  Danish  Admiralty, 

Elbe  Elver.  Bureau  f  8trom-u.  Hafanbao*  Hmmburg. 

Stromkarte  dor  Norder-Elbe.  Soales  1  : 6000  and  1 :  3000  or  lOG  inches  and  21*1 
inches  t)  1  Stat.  mile.  Sheets  5,  6,  7,  7a,  10.  Hamburg:  Bureau  liir  Strom*  und 
Hafenbau,  1901. 

Horth  Atlantic.  V.8.  HydrograpMe  OflUe. 

Pilot  Chart  of  the  North  Atlanlio  Ocean  for  May,  1905.  Washington:  U.S. 
Hydrographio  Office,  1905.     Presented  by  the  U.S.  Hydrographie  Ofioc 

Vorth  Atlantio  and  Xoditarranean.  Xeteorologieal  (HUm. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  May,  1905.  London : 
Meteorological  Office,  1905.    Price  Qd,    Presented  by  the  Meleorologioal  Ofioe. 

Horth  Faciflo.  U.S.  Hydrographio  OfBea. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  May,  1905.  Washington :  US, 
Hydrographio  Office,  1905.    Presented  by  the  U,8.  Hydrographio  Offiee. 

Norway.  Vorgei  OeograAska  Opmaaling. 

Norwegian  H?drographic  Charts,  Noe. :  A  4,  Den  Norske  Kyst  fra  Leka  eg 
Sklinden  til  Vestfjorden.  scale  1:350,000,  2  shetts,  1904;  A  181,  Specialkart 
over  Nordfjord,  scale  1:100,000,  1903,  price  kr.  160;  B  441,  Specialkart  over 
den  Norske  Kyst  fra  GjsBslingerne  til  Nordoerne  og  Kalvo.  scale  1 :  50,000,  1904. 
pHoe  kr,  1.00;  B  48,  Den  Norske  Kyst  fra  Tjotta  til  Donna,  scale  1:50,000. 
1905,  priee  kr.  1.00.  Specialkarter  over  Havne  i  Finmarken,  Blad  iii.,  iv.,  v., 
1903-04,  priee  1.00  kr»  each  sheet  Christian  ia:  Norges  Geografiake  Opmaaling. 
Presented  by  the  Institute  G€ographique  de  Norcege. 

PHOTOeBAPHS. 
Colorado.  Jackson. 

Twelve  photographs  of  Colorado,  taken  by  W.  H.  Jaokson.   Presented  by  Sir  Joseph 
Hooker,  Q.CS.L,  C.B.,  F.R  S. 
This  is  an  excellent  scrips  of  large  photographs  measuring  17  X  22  inches,  taken  by 
Jackson  of  Denver,  Colorado,  about  thirty  years  ago.    They  are  printed  direct  from 
the  negatives,  and  are  not  enlargements.     They  are  splendid  representatives  of  the 
grand  mountain  scenery  of  this  part  of  Western  Americ*. 

(1)  Georgetown;  (2)  Uncompagre  mount;  (3)  Great  Morainal  valley  on  the 
Arkansas  at  month  of  La  Plata;  (4)  Lake  San  Migael ;  (5)  Mount  Harvard;'  (6)  View 
on  Lake  Fork,  looking  up  Snare  creek ;  (7)  View  near  the  head  of  the  Lake  Fork  of 
Gunnison  river ;  (8)  The  Upper  Twin  lake ;  (9)  Baker's  park  and  Sultan  mount ; 
(10)  Lake  San  Cristoval;  (11)  Grey's  peak  from  Argentine  pass;  (12)  The  Highland 
Mary  Mining  Works,  Baker's  park. 

Vegetation  Types.  Xarsten  and  Bohaaek. 

Vegetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenok. 
Dritte  Reihe,  Heft  1.  Blumeng'drten  der  Ameisea  am  Amazonenstrome.  Von 
£.  Uie.    Jena:  G.  Fischer,  1905. 

N3.—- It  would  fi^reatly  add  to  the  value  of  the  oollection  of  Photo- 
graphs whioh  has  been  established  in  the  Map  Boom,  if  all  the  Fello^rs 
of  the  Society  who  have  taken  photographs  during  their  travels,  ^would 
fbrward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftd  fbr  reference  if  the  name  of  the  photographer  %Tid  his 
address  are  given. 
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Aberorombie,    W.     R.,    Copper     River 

Country,  Alaska,  110  f 
Abyssinia — 

South- Western:  B.  H.  Jessen,  158* 
Via  da  Assab  all'  Etiopia  Centrale  pel 
Golima:  L.  Cnflno,  107t 
Acboli    Country :    A.  L.  Kitching    and 

A.  B.  Lloyd.  692  f 
Adam.   F.,   Photographs    taken    in    the 
Province  of  Montbon,  Western  Siam, 
120 1 
Adams,  G.  I.,  and  others,  Gypsum  De- 
posits in  the  United  States,  lilt 
Admiralty  Charts,  117  f,  350  f,  586  f 
jEgina  Island — 
Maps:    Topographical    Map:    £.    N. 
Lampadarios,  346  f 
Africa — 
British  Central :  Results  of  Nyasaland 
Meteorological  Observations  for  1904, 
473 1 
British,  East:   C.  W.  Hobley's  Recent 
Journey  in,  292  * ;  Kikuyu  &  Kamba 
tribes  of:  H.  R.  Tate,  108  f:   New 
Districts  in,  566  § ;  Pnotographs  of : 

J.  W.Brooke,  119 1 

British  East  Africa  Protectorate,  Re- 
port :  C.  W.  Hobley,  675 

British  West :  Railways  in.  Report, 
458  §  ;  Rise  of,  etc. :  C.  George,  840  f 

Central :  A  travers  T Afrique  de  I'em- 
bouchure  du  Congo  an  Bahr-el- 
Gbazal :  R.  Colrat,  108 1 ;  An  Eocene 
outcrop  in:  P.  S.  Leloan,  109 f;  De 
Brazzaville  au  Cairo  par  VOubangni 
•et  le  Bahr  -  el  -  Ghazal :  C.  Pierre, 
230 1;  De  VOubangui  au  NU :  C. 
Pierre,  108 1;  B.  Alexander's  expe- 
dition, 176,  456,  658 

-Climatological  Observations  at  Colonial 
and  Foreign  Stations— I.  Tropical 
Africa,  1900-01-02.  .231 1 

East  Africa  Protectorate  :  Sir  C.  Eliot, 
473 1 

East:  Berichte  fiber  eine  Reise  naoh 
Ost-Afrika,  etc. :  A.  Yoeltzkow,  340 1 ; 
Convention  between  Great  Britain 
and  Italy,  459 ;  Ostafrikanischen  Ex- 
pedition der  O.  Winter-Stiftung :  C. 
Uhlig,  92  §,  340 1,  566$;  Mit  Blitz- 
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licht  und  BUchse:  C  Gs  Schillings, 
473 1, 554  § ;  Survey  of  Anglo-German 
Boundary :  G.  E.  Smith  on,  212  § 
French  West,  Reorganization  of,  94  § 
Geographisohen      Forschungen      und 
Reisen  im  Jahre  1903:  F.  Umlauft, 

114 1 

German  Colonies  in,  progress  of,  835  § 

German  East :  Ban  der  Strasso  Niassa- 
Tanganjika,  341  f ;  RaUway  in,  460  § ; 
Reise  durch  das  Massaigebiet  von 
Ikoma  bis  zum  ostafrikanischen 
Graben :  Frh.  v.  Schleinitz.  341  f 

German  South- West:  Contribution  to 
Geolosry  of :  F.  W.  Voit,  577  f;  Geo- 
graphische  Eigenart  des  Aufstands- 
gebietes  in  Siidwest  -  Afrika :  K. 
Dove,  280 1:  Kaukaufeld,  ein  Riick- 
zugsgebiet  der  Herero:  S.  Paasarge, 
109 1 

Maps :  Carte  de  TAfrique  (Service  G^. 
de  TArm^e),  698  f ;  Commercial  Map 
of  South  Africa :  W.  &  A.  K.  John- 
ston, 116t:  Deutsch-Ostafrika :  P. 
Sprigade  und  M.  Moisel,  349 1 ;  Ge- 
landes  zwisohen  Rehoboth  und  Gibeon 
sowie  der  Heliographenlinie  Wind- 
huk-Gibeon:  Woemer,  584 1:  Map 
of  Africa  (Top.  Section,  General 
Staff),  348 1,  58lt»  698  f;  Railway 
Map  of  South  Africa,  116  f 

Portuguese  East :  R.  L.  Reid's  Journeys, 
64  * ;  photographs  of  Gorongoza  and 
Sheringoma  territories:  R.  L.  Reid, 
244 1 

Quellen  Bourguignon  d'Anvilles  fiir 
seine  Kritisohe  Karto  von  Africa : 
M.  Vollkommer,  230  f 

Recherches  anthropologiques  dans 
I'Afrique  orientale ;  Egypte :  E. 
Chantre,  840t,  446§ 

Rift  Valley,  C.  W.  Hobley's  Journey 
in  the,  292  ♦ 

South :  History  of  South  Africa  from 
1795  to  1828 :  Ditto,  from  1828  to  1846, 
and  from  1846  to  1860;  G.  MoC. 
Theal,  109 1,  662  § ;  History,  etc.,  of 
country  between  Cape  Colony  and 
Natal:  C.  C.  Henkel,  341 1;  Surveys 
in,  general  progress,  458  § ;  Suther- 
land Volcanic  Pipes  and   their  re- 
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lationBhip  to  other  Vents  in :  A.  W. 
Rogers  and  A.  dn  Toit,  108 1 

Stanford's  Compendium  of  Geography 
and  Travel  (New  Issue),  South 
Africa:  A.  H.  Keane,  108t 

Unknown  Africa,  In :  P.  H.  Q.  Powell- 
Cotton,  473 1,  554  § 

Verkehrawege  in  Afrika,  108  f 

West:  Grpnde  route  du  Tchad:  £. 
Lenfant,  692  f;  Isole  di  Loos,  e 
Gonacri  (Africa  ocoidentale) :  J. 
Joftbert,  577 1 ;  Verb.  Sap.  on  Koing 
to  West  Africa,  etc :  A.  Field,  204  § ; 
Papers  relating  to  Construction  of 
Railways  in  Sierra  Leone,  etc.,  692  f 

West  Coast  of.  Determination  of  geo- 
graphical positions  on:  C.  Sanders, 

692 1 
Agaiambo  tribe,  British  New  Guinea,  678 
Agassiz,  A.,  on  the  Albatrms  Expedition 

to  East  Pacific,  569  §,  677 
Agogotok  or  Owag  river,  Abyssinia,  165 
Ailort  Basin,  Lochs  of  the,  276 
Ajuba  river,  Abyssinia,  171 
A-K,  native  surveyor.  Work  of,  179 
Akobo  river,  Abyssinia,  166 
Akula  or  Chiarini  river,  Abyssinia,  166 
Alai  Region,  Physiography  of,  32 
Alaska — 
Birds  and  Mammals  of  the  (book's  Inlet 
Region  of  Alaska,  Field  Notes  on: 
J.  D.  Figgins,  692  f 
Building  of   the  Alaskan    Telcg^ph 

System :  W.  MitcheU,  231  f 
Copper  River  Country:  W.  R.  Aber- 

crombie,  110  f 
Glacier  outbursts  in,  544 
Glaciers,  G.  Davidson's  study,  460  § 
Harriman  Alaska  Expedition,  vol.  iv. 

Geology  and  Palaeontology,  558  § 
Noithern,  W.  C.  MendenhitlVs  recon- 
naissance of,  94  § 
Tin  Deposits  of  the  York  region :  A.  J. 

Ck)llier,  not 
Albania — 
Hochlandergaue  Oberalbaniens,  Durch 

die :  [Steinmetz],  228  f 
Soggio  per  una  sistcmazione  orotettonica 

delta  rcgione  Albanese :  £.  Barbarich, 

688 1 
Sandschak  Berat  in  Albanien :  C.  Patsch, 

686 1 
Albatross  Expedition  to  East  Pacific,  A. 

Agassiz  on,  569  § 
Albert,  A.  M.,  Mapa  de  los  Ferrocarriles 

do  Espaua  y  Portugal,  238  f 
Albert  lake.  Regulator  to  the,  76 
Alberta  proviDce,  Canada,  460 
Alderwerelt,  J.  de  Roo  vun,  Aanteekc-   . 

n logon  over  Timor  en  Onderhoorighe- 

den.  107  f  , 

Alemnn,  S.,  Obecrvnciones  de  latitud  en   I 

Apam  practicadaa  por  la  Comisidn  Geo-   I 

de'sica,  342  f 
Alexander,  B.,  Expedition   into  Central   ' 

A(iioa»176,456,  658 


Alexander,  C,  obituary,  225 
Alfred  the  Great — 
Alfred  der  Groaie  als  Geograph:  H. 
Geidel,  581  f 
Algae- 
New  Genus  of  Alg»,  Clementtia  JfbHb- 
hamiana :  G.  Murray,  121  * 
Algeria— 
Anoiennes  ligpies  de  rivage  da  Sahel 

d*Alger :  de  Lamothe,  214  §,  473  f 
Extr6me-Sud    Oraoais:    B.    NormaDd, 

473 1 
Maps:  Carte  provisoire  de  rexti^me- 
sud  de  I'AIge'rie :  Prudhomme,  241  f 
Peuplement  Italien  en  Tonisie  et  en 
Algerie:  G.  Loth,  473  f 
AUalin  glacier.  Outburst  of,  537 
Allemand-Martin,  A.,  Les  ilea  Ketkenna, 

692 1 
Allen,  C.  H.,  obituaiy,  225 
AUt-a-MhaiUnn  oorrie,  Ben  Nevia,  453 
Almanac — 

Appendix  to  Nautical  Almanao,  580 1 

Nautical  Almanao   and   AatronomioiU 
Ephemeris  for  1908.. 695  f 
Alpine  Railways  and  International  Cobi- 

merce :  A.  J.  Sargent,  654  * 
Alps — 

Across  the  Great  St  Bernard:  A.  & 
Sennett,  337  f 

Crue  glaciare  de  la  fin  du  XIX**  Si^cla, 
etc. :  C.  Jacob  et  G.  Flusin,  471  f 

Eisztiten  in  den  Alpen:  E.  BrQokncr» 

336 1 
Glacial  Outbursts  in  the,  535 
Molasse  anf  der  Nordseite  der  Alpen, 

Entstehung  der :  L.  R4>llier,  336 1 
Ortler  et  les  Hohe  Tauem,  aur  la  ooq- 
tinuit^  des   ph^oom^oea  teotoniques 
entre  1' :  P.  Termier,  686  f 
Pflanzenlcben  der  Alpen :  C.  Sebroeter, 

103 1 
Simler,     Jcsias,    et    les    Origines   de 
I'Alpinisme   jusquVn    1600:   W.  A. 
B.  Coolidge,  199  § 
Structure  g^n<?rale  des  Alpea  do  Tyrol 
k  Touest  de  la  voie  ferine  da  Brenner : 
P.  Termier,  68St 
Triangulations     g^&iquea     oomple- 
meutaires    des    hautes    regions    des 
Alpes  fraD9ai8es :  P.  Hclbromier,  686  f 
Altitudes — 
Heat  at  High  Altitudes  in  the  Hima- 
layas, 259,  260 
Amar  Singh  La  (pass),  Himalayas,  255 
Amazon — 
Geologie    des    unteren    Amazonaqge- 
biotes :  F.  Katzer,  559  § 
Amdrup,  G.  C,  Observations  on  the  East 

Coast  of  Greeoland,  217  § 
America — 
America:  J.  Kelly,  236 f 
Geographischen      Forschnngen      and 
Reisen  im  Jahre  1903 :  J.  M.  JUttoer, 
114t 
Latin  America  in  1903.  .112  f 
Pan-American  Railway,  343  f 
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America,  Central^ 
Land  and    Sea  Mammals  of   Middle 
America  and  the  West  Indies :  D.  Q. 
EUiot,  233 1 
America,  North — 
Crystosphenes,  or  Baried  Sheets  of  loe 
in  the  Tandra  of;  J.  B.  Tyrrell,  232  f 
Greater   America:    A.  B.  Colqahoun, 

88 §,  lilt 
Life,  Letters,  and  Travels  of  Father 
Pierre-Jean  de  Smet :  H.  M.  Chitten- 
den and  A.  T.  Richardson,  692  f 
New  Discovery  of  a  Vast  Country  in 
America:   L.  Hennepin  and  B.  G. 
Thwaites,  1 1 1 1 
New  Voyages  to  North  America  by  the 
Baron  de  Lahontan :  B.  G.  Thwaitos, 
578 1 
Nordamerika :  £.  Deckert,  474 1 
North  America :  I.  C.  Bcssell,  558  § 
Submarine  Valleys  off  American  Coast 
and  in  the  North  Atlantic :   J.  W. 
Spencer,  578 1 
America,  South — 
Glaciation  in,  512 

Mission  Scientifique  Amerique  da  Sud, 
Bapport :  G.  de  C.  Montfort  et  £.  S. 
de  la  Grange,  314 1 
Amundsen,  Captain,  expedition  to  North 

Magnetic  Pole,  570 
Amur  Province — 
Glavnyeshiya     Danniya    po    statistik 
Naseleniya  kranavu  Vostoka  Sibiri, 
86  § 
Anaroyo  peak,  Bolivia,  504 
Andacaba — 
Cordillera  de,  Bolivia,  503 
Hembra  de,  504 
Andaman  Islands — 
Jarawas,  Kxtracts  from    Beports  and 
Diaries  of  two  Reconnaissances  of  the 
country  occupied  by,  89  §,  107 1 
Anderson,  T.,  On  Certain  Recent  Changes 

in  the  Crater  of  Stromboli,  123  * 
Anderson,  W.,  Second  Report  of  the  Geo- 
logical Survey  of  Natal  and  Zululand, 

341 1 

Auderfison,  G.,  Om  do  fysiskt-geografiska 
forutsattningarna  ftir  bebygg:elsen  inom 
mlgra  af  Jumtlands  fjulltrakter,  575  t 
(iee  cUio  Nordenskjold,  O.) 

Andes — 

Cordillera  de  los  Andes  entre  las  Lati- 
tudes 30°  40'  i  85®  S.,  317  § 
Hydrography    of   the    Andes:   J.    W. 

Evans,  66  ♦ 
Leuchten  dor  Vulkane  in  den  Sudameri- 

kanischen  Anden  :  F.  Gotl,  112  f 
Snowy  Cordillera  of  the,  621 

Andrews,  E.  C,  Geology  of  the  New  Eng- 
land Plateau,  New  South  Wales,  694  f 

Anert,  E.  E.,  Journey  tlirough  Manchuria, 

577 1 
Angola — 

Apontamcntos  d'uma  Viaffcm  no   sul 
d' Angola:   F.  C.  Dias  de  Carvalho, 

108 1 


Ankole,    District   of   tlie   Uganda   Pro: 

tectorate.  Progress  in,  93 
Ann^e  Cartographique :  F.  Schrader,  116  f 
Antananarivo — 
Inauguration   du    chemin    de    fer   de 
Tananarive  k  la  Mer,  578  f 
Antarctic — 
Antarctica ;  or  Two  Tears  amongst  the 
Ice  of  the  South  Pole  :  O.  Norden- 
skjold and  J.  G.  Andersson,  474  f 
Ant^rtida:  E.  A.  S.  Delacbaux,  234  f 
Argentine  Expedition : — Partes  oflSciales 
del  viaje  de  la  Urwjfuay:  J.  Iriiar, 

234  t 
Belgian    Expedition: — Au    Pays   des 

Manchots ;  Be'cit  du  Voyage  de  la 

Bdgica:       G.      Lecointe,      344  f  ; 

Summary  Beport  of  Voyage  of  the 

Bdgiea,  474 1 
Biological  Collections  of  the  Discovery, 

Preliminary  Beport :  T.  V.  Hodgson, 

396* 
Blizzards  of,  389 
Climate  of,  366 
French  Expedition  under  Dr.  Charcot, 

332,  463  § 
German  Expedition: — Zum  Kontinent 

des  eisigen  SUdens :  E.  von  Drygaldd, 

list 

Great  Ice-Barrier,  361,  384 

History  of,  874 

Icebergs  of  the,  356 

Inland  ice,  358 

Klimatet  i   Antarktis    med    s'arskild 

h'ansyn     till    Graham    Land :    G. 

Bodman,  580  f 
Letter  from  the :  J.  E.  Davis.  694  f 
Medallists  of  the  B.G.S. :  Sir  C.  Mark- 
ham,  236 1 
Medallists  of  the  B.G.S.,  List  of,  98 
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im  zentmleu  Tien-schaa  ?  2*29  f 
Friodrich,  E.,  AUgomeine  und  Spezielle 

Wirtschaftsgeographie,  113  f 
Friih,  J.,  und  C.  Schriiter,  Beitiuge  znr 

Geologic  der  Schweix,  6«7 1 
Fukuzawa,  S.,  The  Future  of  Japan  from 

the  Geographical  Point  of  View,  229  f 
Fulani  tribe,  659 

Fuller,  M.  L.,  Contributions  to  the  Hy- 
drology of  Eastern  United  St  Ues,  232  f ; 
Ice-retreat  in  glacial  Lake  Neponset, 
232 1  («««  alto  Harris,  G.  D.) 
Furc80,  Arctic  Marine  Fauna  of  the,  C 
Wesenberg  Lund  on,  561  §,  581  f 
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Gagk,  a.  T.,  Vegetation  of  the  District  of 
Mioba  in  Upper  Burma,  90  §,  107  f 

Qait,  £.  A. :  M6  Kisley,  H.  H. 

Galilee — 
Yerkehrswege  nnd  Ansiedlangen  Gali- 
laas :  Y.  Schwobel,  316  §.  688  f 

Gallois,  £.,  Yisite  aux  ruines  gr^co- 
romaines  d'Asie  Mineure,  107  f 

Gannett,  H.,  Boundaries  of  the  United 
States,  etc.,  232 1 ;  Gazetteers  of :  Dela- 
ware, 232 1 ;  Maryland,  232  f  ;  Texas, 
112 1 ;  Virginia,  232  f ;  and  West  Vir- 
ginia, 233 1 

Ganong,  W.  F.,  Notes  on  the  Natural 
History  and  Physiography  of  New 
Brunswick,  110  f 

Garstin,  Sir  W.,  Boport  on  Administration 
of  Public  Works  Department,  340 1; 
Beport  upon  the  Basin  of  the  Upper 
Nile,  75  § 

Garwood,  E.  J.,  remarks  on  "Notes  on 
the  Physical  Geography  of  the 
Antarctic,"  384 

Gascony — 
Baies  ouvertes  en  Gascogne,  II  n*existait 
pus  de  :  M.  Saint- Jours,  103  f 

Gattie,  G.  B.,  Memorials  of  the  Goodwin 

Sands,  338 1 
Gautier,  A.  F.,  Le  Mouidir-Abnet,  691  f 
Gavazzi,  A.,  Seen  des  Karstes,  686 1 
Gaza — 

Deux  probl^mes    hydrographiqufs    dn 
Pays  de  Gaza :  H.  Berthoud,  691  f 
Geddes,  P.,  City  Development,  549  § 
Gefl'roy,  G.,  La  Bretagne  du  Sud,  337 1 
Geidel,    H.,    Alfred     der     Grosie     als 

Geograph,  581 1 
Geikie,  Sir  A.,  Landscape  in  History,  and 

other  Essays,  475  f 
Geinitz,  F.  £.,  Bilder  von  Windwirkungen 

am  Strande,  581  f 
Geissler,  K.,  Osten  und  Westen,  114  f 
Gelcioh,  £.,  Astnmomical  Determination 

of  Geographical  Co-ordinates,  669  § 
Gelo  river,  Abyssinia,  160 
Geneva,  LAke-— 

Genferfiee,  Der  :  F.  A.  Forel,  104 1 
Genoa — 

Yisite    k    Geues.      Comparaison    aveo 
Marseille :  J.  Leotard,  575  f 
Geodesy — 

Geodasie.  Darstellung  der  Methoden 
fiir  die  Terra inaufnahme,  Landes- 
vermessung  und  Erdmessung:  N. 
Herz,  345  f,  669  § 

Langenunterschied  zwischen  Potsdam 
und  Greenwich :  £.  Hammer,  315  f 

Present  State  of:  O.  H.  Tittmann,695 1 
Geographers  of  tiie  United  States,  Some 

Early  :  C.  M.  Chester,  581  f 
Geographical  Aesociation — 

Annual  Meeting  of  the,  218 
Geographical  Congress — 

Eighth  International :  H.  B.  Mill,  55 ; 
Address  by  R.  E.  Peary,  582  f 


Geographical  Co-ordinates,  Aitronomioal 

Determination  of :  E.  Gelcich,  669  § 
Geographical  Literature  of  the  Month — 
Africa,  107,  230,  340,  473, 577,  690 
America,  110,  231,  342,  474,  578,  692 
Anthropogeography     and     Historical 

Geography,  113, 235, 346, 475, 581, 695 
Asia,  105,  229,  338,  472,  576,  688 
Australasia  and    Paoitic  Islands,   113, 

233,  344,  579, 694 
Biography,  236,  475,  581, 696 
Europe,  103,  228,  336.  471.  574,  686 
General.  114,  236,  346,  582,  696 
Mathematical  Geography,  234, 344, 580, 

695 
Physical    and  Biological    Geography, 

113,  234,  345,  474,  580,  695 
Polar  Regions,  113,  234,  344,  474,  580, 

694 
Geographical  Names — 
Rules  for,  and    resolution  of   Eighth 

International  Geographical  Congress, 

59,63 
Work  on  :  J.  W.  Nagl,  670  § 
Geographical  Societies — 
Congress     of     French     Geographical 

Suoieties  at  St.  Etienne,  218 
Russian,  Annual  Report,  220  § 
Geographical  Terms — 
Dictionary  of  Geographical  and  Topo- 
graphical Terms :  A.  Knox,  207  § 
Geography — 
Advanced  Geogn^phy:    R.  E.  Dodge, 

236 1 

Allgemeine  und  Spezielle  Wirtschafts- 
geographie  :  E.  Friedrich,  113  f 

Cambridge,  Progress  at,  464 

Chambers'  Commercial  Geog^phy  of 
the  World :  A.  J.  Herbertsou,  235 1 
322  § 

Edinburgh  University,  Chair  of  Geo- 
graphy at,  571 

Erdkunde,  Die :   M.  Klar,  667  § 

Geograila  en  Espaiia  en  los  siglos  XYI. 
y  XVIIL  :  C.  F.  Dure,  346 1 

Geographical  Education :  J.  H.  Bentley, 
236 1 

Geographisohen  Biicher;  D.  Dotlcfsen, 
696 1 

Geography  and  Education,  the  Timea 
criticism,  17  ♦ 

Glarcanus :  His  Geography  and  Maps : 
£.  Heawood,  647  ♦ 

Handelsgeographie,  Grundriss  der :  M. 
Eckert,  346t 

Historical :  W.  Gotz,  670  § 

in  Military  Education,  [H.  O.]  Arnold- 
Foster  on,  208  § 

Klassikem  der  Geographie,  Ausge- 
w'ahlte  StUcke  aus  den :  O.  Krummel, 
346  t 

Literary  Geography :  W.  Sharp,  236 1 

Major  Natural  Regions;  an  Enay  in 
Systematic  Geography :  A.  J.  Herbert- 
son,  300  ♦ 

Methodik  des  geographischen  Unter- 
richtes :  A.  Becker,  346 1 
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Geography — continued. 
Oxford  School  of,  Progress,  4Gi 
Pbvsical:    Twentieth    Century    Text- 

Bookd:  A.  P.  Brigham,  113 1 
Practical,  C.  R.  Dryer  on,  218 
Practical,  in  Schoolp,  A.  T.   Simmons 

and  H.  Richardson  on,  219  § 
Present  Problems  of   Geography:    H. 
R.  Mill,  1  • 
Geological  Purvey  Maps  of  England  and 

Wales,  348  f,  476  f,  583  f,  697  f 
Geology — 
Charriages,  Sur  la  nature  des :  £.  Suess, 

695 1 
Rocks.  Rock-weatliering,  and  Soib :  G. 

P.  Merrill,  474 1 
Science  G^ologique,  ses  me'thodes,  etc. : 

L.  de  Lannay,  580  f 
Syllabus  of  a  CJourso  of  Lectures  on 

Economic  Geology:   J.  C.  Branner 

and  J.  F.  Newsom,  474  f 
Syllabus  of  a  Course  of  Lectures  on 

Elementary  Geology :  J.  C.  Branner, 

695 1 
Geomorphology — 

American  and  Austrian  Research  in, 

679 
George,  C,  Rise  of  British  West  Africa, 

340 1 
George,  H.  B.,  A  Historical  Geography  of 

the  British  Empire,  114  f 
Gerbing,    L.,     Verbreitong    des    Loiba- 

Namens  im  Th u ringer wald,  338  f 
Gerbicg,  W., Passe  des  Tburingerwaldes 
in  ihrer  Bedeutung  fur  den  innerdeut- 
sohen  Verkehr,  etc.,  337  t 
Geriui,  G.  E.,  Some  Unidentified  Topo- 
nyms  in  the  Travels  of  Pedro  Teixeira 
and  Taverniw,  91  §,  107  f 
German  Colonies— 
Maps:    Grosser    Deutscber   Kolonial- 

atlad:   P.  Sprigade  und  M.  Moisel, 

242 1 
Report  on  (Foreign  Office  Rep.),  335  § 
Germany — 
Einsturzbecken  am  Stidrand  der  Harzes : 

W.  Halbfass,  337  f 
Entdeckung  des  germanischen  Nordens 

im  Altertum:  D.  Dellefsen,  337 1 
Geologischen  Linien  im  Landsohafts- 

bilde  Mitteldeutscblands :  H.  Stille, 

837  t 
Frickenh'uuser    See    in    Unterfranken : 

W.  Halbfass,  687 1 
Handbueh  der  Wiitiichaftskunde  Deut- 

schlands.  103 1 
Historieche  Geographic  Deutschlands 

in  Mittelalter :  B.  KnUlJ,  81  § 
Maps:    Karte  des  Deutschen   Reiches 

(konigl.  Preuss.  Landes-Aufnahme), 

115  t,  238  t,  348 1 
Nortbern,  Acquisition  of  knowledge  by 

the  Ancients  of :  D.  Detlefsen,  673 
Passe   des    ThU ringer waldes  in    ihrer 

Bedeutung  fUr  den    innerdeutsohen 

Verkebr    und    das    deutsche    Stras- 

sennetz :  W.  Gerbing,  837  f 


Germany — continued. 
Regenarmuth  der  deatachen  FlaGhGsten, 
IJeber  die  relative :  G.  Hellmanii,687t 
Tleferle;:nng  des  Chiemsees :  W.  Halb- 
fass, 687 1 
Waterways,  Lets  in   of  the:   O.   Eltz- 
bacher,  838  f 
Getbin-Jone«,  J.  R.,  The  Wettest  Spot  in 

the  United  Kingdom,  688  f 
Ghat— 
Kroberong  der  Stsdt  Ghat   darcli  die 
TUrken  :  J.  Lippert,  691  f 
Ghazal,  Bahr  el,  664 
Gietroz,  Glacier  of,  GutbarBt,  536 
Gilbert,  G.   K.,  on   Dome-like    forma  of 
summits  of  Sierra  Kevada,  461  § ;  Syste- 
matic Asymetry  of  Crest  Lioes  in  Uie 
High  Sierra  of  California,  693  f 
Girara,  H.,  Les  tribos  faavages  da  Haot- 

Tonkin,  229  f 
Girardin,  P.,  L'ouverture  da  Simplon  et 

les  int^rets  fran9ais,  687  f 
Giza  Province- 
Maps:  Topographical  Map  of  (Sorrey 
Dep.  Cairo),  net,  242 1 
Glacial  Epoch — 
Eiszeit  in  den  Tropen :  H.  Meyer,  3S3  §. 

475 1 
Rechnerischen  Behandlung  des  £iazeit- 
problemi^ :  L.  Pilgrim,  234  f 
Glacial  Erosion — 
Profile  of  Maturity  in  Alpine  Glacial 
Ero&ion :  W.  D.  Johnson,  695  f 
Glacial  Reservoirs — 
Letter    from    W.    H.     Workman    on 
Temperatures  and  Gltcial  Beaervoiis, 
683 
Glacial  Reservoirs  and  their   Oatbarsts: 

C.  Rabot,  534  ♦ 
Glaciers — 
Movements  of,  [T.  C]  Chamberlin  on, 
571  § 
Glareanus :  His  Geography  and  Maps :  E. 

Heawood,  647  ♦ 
Glencullin,  Lough,  Ireland,  173,  174 
Glodtgueo,  — ^  Notes  sur  les  Conooroa,  690  f 
Globe,  Great,  M.  Manson  on,  333 
Glover,  G.  L.,  Round  the  World.  AuBtralia, 

236  t 
Gobioeau,  Comte  A.  de,  Trois  ana  en  Aaie, 

688t 
Godet,  P. :  iee  Rollier,  L. 
Gold  Coast— 

Civil  Service  List :  F.  Crowther,  578 1 

Gold  Coast  at  the  end  of  the  Seventeenth 
Century  :  Sir  M.  Nathan,  341  f 

Northern  Territories,  Report  (Colonial 
Reports),  458  § 

Railways  in,  458 

Rubber  in  tbe.  Colonial  Reports,  692  f 
Goll,  F.,  Erdbeben  Chiles,  579  f :  Lenchten 

der  Vulkane  in  den  Siidamehkaniaohen 

Anden,  112  f 
Gongola  river,  Nigeria,  177 
Goodwin  Sands — 

Memorials  of  the  Gk>odwin  Sands,  etc  * 
G.  B.  Gattie,  338  f  -»         • 
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GordoD,    Sir   T.,    remarks    on     **  Geo- 
graphical Besnlts  of  Tibet  MiBsion," 

494 
Gore,  St.  G.  G.,  General  Report  on  the 

OperatioDs  of   the   Survey   of   India, 

107 1 ;  On  the  Projection  for  a  map  of 

India,  etc.,  339  f 
GoreTso,  Tibet,  418 
Gomer  See,  Glacial  outburst,  538 
Gosling,  Captain,  and  B.  Alexander,  Expe- 
dition in  Central  Africa,  176,  456,  658 
Gotz,  W.,  Historical  Geography,  670  § 
Gouille  de  Yalsorey,  Glacial    outburst, 

536 
Gowan,  W.  E. :  see  Soboleff,  L.  N. 
Graham  Land,  Antarctic,  463 
Grandjean,  A.,  Quelques   notes  sur   la 

zone  qui  s'^tend  entre  le  Bas  Nkomati 

et  la  mer,  691  f 
Grange,    £.    S.    de    la:    see    Montfort, 

G.  de  C. 
Gravisi,  G.,  Distribuzione  della  popola- 

zione  dell  *Istria  secondo  la  costituzione 

geologica  del  suolo,  686  f 
Great  Britain :  see  United  Kingdom 
Great  Circle  Sailing — 

Studie  iiber  die  Schiffahrt  im  grussten 
Kreise:  A.  Both,  345  f 
Greenland — 

Abnormal  CO;  Percentage  in  the  Air  in 
Greenland,  etc. :  A.  Krogh,  580  f 

East  Coast  of,  G.  C.  Amdrup's  obserya- 
tions  on,  217 

Eskimoernps  Indvandring  1  Gr0nland: 
Schultz-Lorentzen,  570  §,  580  f 

Glacial  outbursts  in,  544 

Glaciers  in,  M.  C.  Engeirs  investiga- 
tions of,  570  § 

Maps :  Verbreitung  der  rezenten  Meers- 
ablagerungen  an  den  Kiisten  der 
Disko-Bai,  West  Gronland :  M.  C. 
Engell.  699 1 

West,    Scientific    Station    in,    M.    P. 
Porsild  on,  98 
Greenly,  E ,  The  Glaciation  of  Holyhead 

Mountain,  105 1 
Greenwich — 

Determination  of  the  Longitude  between 
Paris  and,  678 
Gregory,  J.  W.,  The  Antiquity  of  Man  in 

Victoria,  233 1 
Gregory,  R.  A.,  Huxley's  *  Physiography,* 

559  § 
Greiner,  U.,  Piano  Catastral  de  la  Gober- 

nacion  del  Chubut,  349  f 
Grenada — 

Handbook,  Directory  and  Almanac  for 

1905..  343 1 

Grenander,  S.,  Variations  annuelles  de  la 
temperature  dans  les  lacs  suedois,  228  t 

Grenard,  F.,  Tibet ;  the  Country  and  its 
Inhabitants,  106  f 

Grey,  G.,  Map  showing  exploration  and 
discoveries  of  the  Tanganyika  Conces- 
sions, Ltd.,  349 1 

Grijzen,  H.  J.,  Mededeelingen  omtrent 
Boloe  of  Midden-Timor,  577  t 

No.  VI.— June,  1905.] 


Grimsel — 
Lacs  du  Grimsel  et  du  massif  du  Saint- 
Gk)thard :  A.  Delebeoqoe,  687  f 
Grinevetsky,  B.  B.,  on  the  Flora  of  Trans- 
caucasia, 220 
Grinnell  Land — 
Botany  of,  letter  from  H.  C.  Hart  on 
469 
Grundy,  G.  B.,  Murray's  Small  Classical 

Atlas,  242 
Guadalquivir — 
Pr^alpes  subb^tiques  an  sud  du  Guadal- 
quivir :  B.  DouvilM,  575 1 
Guadeloupe — 

Grande  Soufrifere  of :  E.  O.  Hovey,  112  f 
Guam  Island — 
Maps :  Insel  Guam  (Marianen),    Peter- 
manns  Geo.  Mitt.,  478  f 
Guatemala — 
Beitrage  zur  Eenntnis  von  Guatemala 
nnd  Westsalvador :  E.  Sapper,  343  f 
GuSmundsson,  V.,  Island  am  Begion  des 

20.  Jahrhunderts,  228  f 
Gu^rassimoff,  A.,  Carte  geologique  de  la 

region  aurif^re  de  la  Lena,  348 1 
Guiana — 
British:    Boundary    Award    between 

Brazil  and,  233 1 
Dutch :  Explorations  by  A.  J.  Van 
Stockum  and  A.  F.  Herderschee,. 
567  §;  Tapanakoni-expeditie,  694  f; 
Verslag  van  de  Goniiii*expeditie :  A. 
F.  Herderohee,  694  f 
French  :  Texte  ethnographique  in^iUt 
de  XV  IIP  si^le:  G.  Marcel,  343 1 ; 
Creation  d*un  Centre  de  Colonisation 
martiniquaise     k     la    Guyane:     J. 

Deydier,694t 
Giiija — 

Lago  de  Guija :  J.  M.  S.  Peila,  344  f 
Guinea — 
French:  Delimitation  de  la  Fronti^re^ 
entre    la    Guin^e    Fran9aise    et    la 
Guinee    Portugaise :    A.    Meyreuil, 
577  :t  Isole  di  Loos,  e  Conacri:  J. 
Jodbert,  577 1 ;  Photographs  of  Sierra. 
Leone  and  :  F.  C.  Smith,  588  f 
Portugiesisch-Gulnea :  R.  Wagner,  109  f 
Guinea  Current — 
Observations  Oc^anographiques . . .  dans- 
la  Region  du  Courant    de  Guinee, 
235  t 
Gunnison  river.  United  States,  330 
Gurg,  Glacier  of,  outburst,  539 
Gyantse,  Tibet,  488 

H. 

Haokiiank,  L.  H.,  Vom  Omi  bis  Bhamo,. 

339  t 
Hadji  Khan  and  W.  Sparroy,  With  th» 

Pilgrims  to  Mecca,  472  t 
Hague,  J.  D..  A  Doubtful  Inland  of  the 

Pacific,  331  §,  694 1 
Hainan — 

Hainan  et  son  Commerce :  J.  Servigny, 
472  t 

3b 
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HalbfasBf  W.,  Frickenh'auser  Sec  in  Un- 
.  torfraDken,    687 1;    Tieferlegung    des 

Chiemsees,  687 1 ;  Tiefenkarten  hinter- 
.  pommenoher  Seen,  238  t ;  Ueber  Ein- 

sturzbecken  am  SildraQd  des  Harzes, 

337 1 ;  Weitere  Beitr&ge  znr  Kenntnis 

der  pommenohen  Been,  338  f 
Hall,  C.  M. :  gee  Todd,  J.  E. 
Hall,  R.  N.,Great  Zimbabwe,  Maahonalaod, 

473 1;    Great    Zimbabwe    and     other 

Ancient  Ruins  in  Rhodesia,  405  * ;  and 

W.  G.    Neal,   Arohiteolvre  and  Oon- 

stmction  of  Ancient  Bains  in  Rhodesia, 

341 1 
Hamberg,  H.  E.,  Die  SommemaGhtfroste 

in  Schweden,  104  f 
Hammer,  E.,  Laneenunterschied  zwischen 

Potsdam  und  Greenwich,  345  f;  Zwei 

praktische      Beispiele     sohiefaehsiger 

zylindrischer  Kartennetzentwtirfe,  580 1 
Hamj,  E.  T.,  Cites  et  ntoopoles  berb^res 

de  TEnfida  (Tanisie  moyenne),  281  f ; 

Jean    Nicholas     Brard,    Notice    bio- 

graphique,  581  f 
Han  river,  China,  591 
Hanauer,  J.  E.,  Table  of  the  Chxisiian 

and  Mohammedan  Eras,  345 1 
Hann,  J.,  Elimatographie  Ton  Niederii- 

sterreich,  103  f,  201  § 
HantzBch,  Y.,  Nebst  Bemerknngen  tiber 

Einrichtung      und     Yerwaltung     yon 

Kartensammlungen,    234  f ;    und    L. 

Schmidt,  Kartogpraphisohe  Denkm'aler 

zur        Entdeokungsgesohichte        von 

Amerika,etc.,  206§ 
Hanzlik,  S.,  Aiinnal   and  Geographical 

Distribation  of  Oyolones  of  high  yelocitj 

in  United  States,  693  f 
Haramosh  G]acier,Himalajas,  253, 254,255 
Hargreaves,  A.  J.  G.,  expedition  into  West 

Tibet,  414 
Harriman    Alaska  Expedition,    voL    iv. 

Geology  and  PalsMmtolofry,  558  § 
Harris,  G.  D.,  and  M.  L.  Fuller,  Under- 
ground Waters  of  Southern  Louisiana, 

etc.,  232 1 
Hart,  H.  C,  letter  on  Botany  of  Grinnell 

Lsnd,  469 
Hartleben,  A.,  Volks-Atlas,  116  f,  350 1 
Hatch,  F.  H.,  and  G.  S.  Corstorpliine,  The 

Geology  of  the  Bezuideuhout  Vallev, 

691 1    ' 
Hatton,  Y.,  The  Foreign   Commerce  of 

Japan  since  the  Restoration,  1869-1900 

..229t 
Haupt,    L.  M.,    The    Mississippi    River 

Problem,  111  t 
Hausa  tribe,  wrestling  of  the,  660 
Hauser,  Prof.,  Internal  Commerce  of  the 

United  States,  676  § 
Hawaii — 

Kilauea      auf     Hawaii     als     Yulkan 
erloschen :  O.  Kuntze,  113  t 
Hayes-Sadler,  J.,  General  Report  on  the 

Uganda  Protectorate,  92  § 
Heawood,  E.,  Glareanus :  Hfs  Geography 

and  Maps,  617* 


Hedin,  S.,  Adventures  in  Tibet,  106  f: 

YetenskapUga  lesultaten  af  min  siat* 

resa,  472  f  ;   wissensohaftliehen  Eigeb- 

nlBse  meiner  letzten  Reise,  106  f 
Hedlev,  J.,  Trip  into  the  Chili  Proriiioe, 

N.  China,  513  ♦ 
Heger,   F.,    Alte    MetaUtiomaseln    ans 

SudostAsien,230t 
Heilprin,  A.,  Tower  of  Pel^  343  f 
Heinabergs  Jokull,  Iceland,  543 
Helbronner,   P.,  Sur    lea    toiangolatioiis 

g^^ques  compMmentaires  des  hantes 
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Europe,  115,  237,  346, 475,  582,  696 

General,  116,  242,  849,  478,  585,  699 

Pacific  Ocean,  478 

Polar  Regions,  699 
MaraSon — 

Source  of  the,  623 

Valley  of  the,  625 
Marcel,    G.,    Un    texte   ethnographiqne 

in^dit  du  XVIH"  si^e,  343  f 
Marcks*  Large  General  Table  Atlas :  E. 

J.  Petrie  and  J.  de  Schokalsky,  116  f, 

699 1 
Mareb-— 

Di  qua  dal  Marfeb :  M.  R.  Perini,  473  f 
Marianne  Islands — 

Geologi^he  Aufbau  der  deutscben 
Marianen-Insel  Saipan :   H.    Seidel, 

233 1 
Guam,  Insel,  (Marianen),  478 1 
Saipan,  die  Hauptinsel  der  deutscben 
Marianen  :  H.  Seidel,  233  f 

Marine  Flora — 

Nulevende  i  vore  S0er  indelukket  marin 
arktisk  Istidsfanna  :  0.  Wesenberg- 
Lund,  561  §,  581  f 

Marini,  A.,  II  rilievo  topografloo  della 
Colonia  Eritrea,  577  f 

Marini,  L.,  On  the  Method  of  Studying 
Thalassology,  191  * 

Morielen  See,  glacial  outburst,  539 

Markham  lake,  Tibet,  421 

Markham,  Sir  0.  R.,  obituaries  of  Sir  E. 
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anoiens  concernant,  449 
Manohu  and  Muscovite :  B.  L.  P.  Weale, 

87 
Manuscrits  de  la  "Chronica  do  des- 

cobrimento  e  oonquista  da  Guine," 

par  G.  E.  de  Azorara :  J.  Alees,  448 
Masai,  Die  :  M.  Merker,  447 
Morocco.    Trois  Mois  de  Campagne  an 

Maroc  :  P.  Weisgerber,  87 
Nile  in  1904 :  Sir  W.  Willoocks,  663 
Physiography  :  T.  U.  Huxley ;   revised 

by  R.  A.  Gregory,  559 
Russian    Lapland,     Three    Summers 

among  the  Birds  of :  H.  J.  Pearson, 

81 
Sahetra.    Documents  Sdentifiques  de  la 

Mission  Saharienne  :  F.  Fourean,  208 
Salomo-Inseln,  Zwei  Jahre  unter  den 

Kannibalen  der :  C.  Ribbe,  318 
Siberia.     Glavnyeshiya     Dunuiva    po 

Statistik  Naseleniya  kranavo  Vostoka 

Sibiri,  86 
Siberia,  Through    the    Highlands  of: 

H.  G.  C.  Swayne,  86 
Simler  et  les  Origines  de  I'Alpinisme 

jusqu'en  1600:  W.  A.  B.  Coolidge, 

199 
SUdsee,  Bilder  aus  der  :  H.  Sohnee,  818 
Survey  Atlas  of  England  and  Wales: 

J.  G.  Bartholomew,  82 
Tibet :  O.  Wegener,  85 
Tibet  .  .   .   seoondo  1%  Relazione  del 

Viaggio  del  P.  Ippolito  Desideri  :  C. 

Puini.  84 
Trans-Sib€rien,  Le :  A.  X.  de  Koulom* 

zinc,  315 
Tunisie  au  d^ut  du  XX«"'  Sibole.  661 
United  States.    Greater  America :  A.  R. 

Colquhoun,  88 
Rhodes.  Asia  Minor,  Ptolemv's  position 

of,  431 
Rhodesia — 
Architecture     and     Construction     of 

Ancient  Rains  in:  R.  M.  Hall  and 

W.  G.  Neal,  341 1 
Climate,  Some   Features  of  our:    F. 

Nicot.  841 1 
Great  Zimbabwe  and   other   Ancient 

Ruins  in :  R.  N.  Hall,  405  * 
Rhono^ 
G^graphie  Agrioole  .  .  .  du  D^parte- 

ment  du  Rhdne :  Y.  Turquan,  574  f 
Ribbe,  C,  Zwei  Jahre  outer  den  Kanni* 

balen  der  Stilomo-Inseln,  818  § 
Ricco^  A.,  on  Eruptions  of  Stromboli,  126 
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RicbardsoD,  A.  T. :  iee  Ohittendeu,  H.  M. 
Richardson,  U.,  on  Praotioal  G^graphy 

in  Schools,  219  § 
Riohter,  E ,  obituary,  468 
Rickmers,  W.  R.,  Aquatic  Sport  on  Ben 

Nevis,  229  f 
Rift-valley,  East  Africa,  213 
Riin^s— 

RiiDgsbraeen  :  H.  Reusnb,  104  f 
Rikli,    M.,  Ycrsuoh    einer    pflanzengeo- 

srraphischen  Gliederung  der  arktiscben 

Wald-  uod  Bamngrenze,  344 1 
Rinoonada,  Bolivia,  500 
Ripple-marks — 

Bilder      von       Windwirkungcn      am 
Strande :  F.  E.  Geinitz,  581 1 
Rislcy,  H.  H.,  Ethnographic  Appendices. 

Census  of  India,  197  §,  576  f  ;  and  E.  A. 

Gait,  Census  of  India,  1901 . .  197  §,  576 1 
Bivers — 

Development    of   Cut-off     Moanders: 
W.  S.  Tower,  581  f 
Robert,  E.,  Densite  de  la  population  en 

Bretagne,  387  f 
Robertson,  A.  E.,  on  glacier  on  Ben  Nevis, 

452 
Rockhill,  W.  W.,  Inquiry  into  Population 

of  China,  327  §,  576  f 
Rocks — 

Treatise  on    Rocks,   Rock-weathering, 
and  Soils :  G.  P.  Merrill,  474  f 
Rogers,  A.    W.,  and   A.   du    Toit,    The 

Sutherland   Volcanic  Pipes  and  their 

Relationship  to  other  Vents  in  South 

Africa,  108  f 
Rogers,  C.  G.,  on  the  Jarawas  of  the 

Andaman  Islands,  89  § 
Rollier,  L.,  Entstehung  der  Molasse  auf 

der  Nordseite  der  Alpon,  336  f ;  Sohwei- 

zerische  Juragebirge,  104 1 
Ronaldshay,  Earl  of.  On  the  Outskirts  of 

Empire  in  Ada,  446  § 
Soosevelif  Ship  for  Commander  Peary,  569 
Ross — 

Place-names  of   Ross  and    Cromarty: 
W.  J.  Watton,  105t 
Roes  Sea — 

Current  in  the.  358 

Ice  conditions  in,  358,  365 
Rossetti,  C,  Impressioni  di  Corea,  107  f 
Roth,  A.,  Studie  tiber  die  Schiffahrt  im 

grossten  Kreise,  345  f 
Ronx,  M.  le,  Visit  to  Lake  Zuai,  Abyssinia, 

676 
Royal  Atlas  of  Modem  Geography :  A.  K. 

and  G.  H.  Johnston,  585  f,  699 1 
Royal  Geographical  Society — 

Antarctic   Medallists   of  the:    Sir  C. 
Markham,  236  f 

Antarctic  Medallists,  List  of,  98 

Medals  and  other  Awards  for  1905. . 
560 

Meetings  of,  101,  226,  33C,  469, 573,  685 

Parry's  chronometer  presented  to,  464 
Royds,  C.  W.,  Meteorology  of  the  Part  of 

the    Antarctic    where    the    Diicovery 

wintered,  387  ♦ 


Budok  — 
Exploration    of    Western     Tibet    and 
Rudok :  C.  G.  Bawling,  414  ♦ 
Rudolf,  Lake- 
Journey  West  and   North   of:    J.   W. 

Brooke,  625  • 
Tribes  of  district  of,  529 
Rukwa,  Lake— 

Changes  in  lerel  of,  328  § 
Rupert's  Land — 

Iiitrusive      Ethnological       Types      in 

Rupert's  Land  :  G.  Bryce,  110 1 

Ruppin,  E.,  Zweiter  Beitrag  zur  Bestim- 

mung  und  Verwertung  des  Gasgehaltes 

des  Meerwasaers,  581 1 

Russell,    I.    C,    North    America,    558  §; 

Physiographic  Problems  of  To-day,  581 1 

Russell-Brown,  Captain,  remarks  on  "■  Ideal 

Topographical  Map,"  643 
Russia — 
Asiatic :  Lake  Exploration  by  L.  Berg, 
563  §:    J.   de   Shokalsky    on    Areas 
in,  89 
Bulletin  Rnsse  de  Statistique,  Finan- 

ci^re  et  de  Legislation,  575 1 
Europ'aische  Russland.    Elne  anthropo- 
geographische    Studie:    A«   Hettner, 

575 1 
Geographical  Society  of.  Annual  Report, 

220 
Hydrographioal  Charts,  587 1 
Russian  Empire — 
Lakes  of  the.  Exploration  of,  220 
Maps:    Map  of   Russian  Empire  and 
Neighbouring  Countries :  E.  Koyeiaki, 
583 1 
Russian  Lapland — 
Three  Summers  among  the  Birds  of: 
H.  J.  Pearson,  81  § 
Rutor,  glacier  of.  Outburst  of,  535 
Bnweozori — 
Journey  in  district  around.  Dr.  Dayid's, 
93  § 
Ryder,  C.  H.  D.,  Medal  awarded  to,  560 ; 
Surveys  in  Western  Tibet,  295 


S. 


Sahara — 
Documents  Scientifiques  de  la  MisBion 

Saharienne,  Mission  Fourean-Lamy : 

F.  Foureau,203§ 
Inscriptions  .  .  .  de  la  Gara  des  Chorfa 

du  district  de  I'Aonlef:   G.   B.  M. 

Flamand,  231  f 
Raid   du    Commandant    Laperrine    ik 

travers  le  Sahara  :  M.  Yillatte,  231 1 
Sahara,  le  Soudan  et  les  Chemlns  de  for 

Transsahariens :   P.  Leroy-Beaolieo, 

109 1 
Transsaharien  t^^i^hiqne:  —  Nou, 

109 1 
St.  Bernard — 
Across  the  Great  St.  Bernard:  A.  B. 

Sennett,  337  f 
St.  Gothard  Tunnel,  654 
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St.  Lawrence — 
Influence  of  Geographic  Environment 
OQ  the  I^wer  St  Lawrence :  E.  G. 
Semple,  312  f 
St.  Martin,  V.  de,  et  F.  Sebrader,  Atlas 

Uoiversel  de  Geographie,  586 1 
Salmon,  G.,  Uistoire  politique  du  nord- 

marocain,  341 1 
Salvador — 

Beitrago  zur  Kenntnis  von  Guatemala 
und  Webtsalvador :  K.  Sapper,  343  f 
Samoa — 
Photographs  of   the    Fiji  and  Samoa 
islands:  W.  E.  8tark,  119 f 
Sandberg,  S.  L.  G.,  Exploration  of  Tibet, 

229 1 ;  obituary,  468 
Sanders,  C,  Contributions   to  the  deter- 
mination of  geographical   positions  on 
West  Coast  of  Africa,  692  f 
San  Martin,  Lake,  Patagonia,  A  Journey 

to:  H.  L,  Crosthwait,  286 • 
Santa  Cruz,  Rio,  Patasronia,  290 
Santa  river  railway,  629 
Sapper,  K.,  Neue  Beitmge  zur  Kenntnis 
von  Guatemala  und  Westsalvador,  343  t 
Saramacca — 
Yerslag  van  de  Saramaoca-Expeditie : 
A.  J.  Van  Stocknm,  567  §.  579  f 
Sargent,    A.    J.,    Alpine    Railways    and 

International  Commerce,  654  * 
Saskatchewan — 
North-Eastem  portion  of  the  District 

of,  etc. :  J.  B.  Tyrrell,  232  f 
Province,  Canada,  460 
Saunders,  H.,  remarks  on  *' Distribution 

of  Antarctic  Seals  and  Birds,"  400 
Savelief,  R.,  Third  Journey  in  the  Ural, 

575 1 
Savomin,  — ,    Esquisse    orog^nique    des 
Chatnons  de  TAtlas  au  nordouest  du 
Chottel  Hodoa,  690t 
Sawatch  range,  Glacial  Erosion  in  the, 

W.  M.  Davis'  observations,  329 
Saxony — 
Yolksdichte-Schiohtenkarte  von  Sachsen 
in  neuer  Entwnrfsart:  II.  Wiechel, 

574  t 
Scandinavia — 

Political  History  of  Denmark,  Norway, 
and  Sweden  :  R.  N.  Bain,  471 1 
Scarborough's    Maps:    England,    Wales, 

and   Scotland,  475  f;    Ontario,   477 1; 

California,  Massachusetts,  New  York, 

478 1 
Schafer,  Mr.,  remarks  on  *^  Journeys  in 

Peru,"  628 
Schaffer,  F.  X.,  Neue  Beobachtimgen  zur 

Kenntnis  der  alten  Flussterrassen  bei 

Wien,  686  f 
Schardt,  U.,  on  geological  structure  of 

the  Siniplon  tunnel,  672 
Schenck,  U. :  9ee  Karsten,  G. 
Schillings,  C.    G.,    Mit    Blitzlicht    und 

Biichse,  473 1.  554  § 
Schj0rring,U.,  Trekantnettet  langi  Jakobe- 

shavns   Isbrse   og   dets   Bestemmelse, 

580 1 


Sohlagintweit,    A.,    exploration    ot    the 

Chogo  Luogma  glacier,  264,  note 
Sohlagintweit.  E.,  obituary  of,  101 
Schleinitz,    Frh.    v.,    Reise    durch    das 

Massaigebiet  von  Ikoma  hie  zum  ost- 

afrikanisohen  Graben,  841  f 
Schmidt,  I^. :  »ee  Hantzsch,  V. 
Schmidt,  M.,  Aus  den  Ergebnisscn  meiner 

Expedition  ia  das  Schinguquellgebiet, 

233 1 
Schmit,  E.,  Mein  erster  Ausflug  in  die 

Mexikanis^he  Tierra  caliente,  692  f 
Schnee,  H.,  Bilder  aus  der  SUdsee,  318  § 
Schneider,  K.,  Die  Entwaldung  Istriens, 

686 1 
Schuenfeld,  E.    D.,    Erythraa    und  der 

Ac^yptische  Sudan,  108  f 
ScboQ,  J.,  Kriegsschauplatz  in  Ostasien, 

339 1 
Schrader,    F.,    L*Ann^e  Cartographique, 

1 16 1  (««j  alto  St.  Martin,  V.  de) 
Schreiber,    P.,  Ueber   die    Beziehungen 

zwischen   dem   Niederschlag  und  der 

Wasserfiihrung  der  FlUsse  in  Mittel- 

europa,  686  f 
Schroeter,    C.    (see  aUo  FrQh,  J.) :  Das 

Pflanzenleben  der  Alpen,  103  f 
Schultz  -  Loreutzen,     — .      Eskimoemes 

Indvandring  i  Gr<^nland,  570  §,  580  f 
Schulze,  F.,  Pastor    Mauritius   Rachels 

Geistlich  See-Kompass,  346 1 
Schurtz,  H.,  Ethnology,  669  § 
Sch&rz,  E.  H.,  Die  magnetisohen  Pole  der 

Erde,  235  f 
Schwarz,  £.  U:  L.,  High-level  Gravels  of 

the  Cape  and  the  Problem  of  the  Karroo 

Gold,  108 1 
Schweiofurth,  G.,  Umgegend  von  Scha- 

ghab  und  el-Kab(Ober-Agypten),340  f ; 

Vegetationstypen     aus     der     Kolonie 

Eritrea,  588 1 
Schwenser  Ferner,  Glacial  Outburst,  540 
Schwobel,  V.,  Verkehrsweare  und  Ansied- 

lungen  Galilaas,  316  §,  688  f 
Scotland — 

Bathymetrical  Survey  of  the  Fresh- 
water Lochs  of,  Shiel  District:  Sir 
J.  Murray  and  L.  Pullar,  268  * 

Maps :  Scarborough's  Map  of,  475  f 
Scott  island,  Antarctic,  404 
Scott,  R.  F.,  Award  of  Danish  gold  medal 

to,  218 ;  remarks  on  receiving  Antarctic 

medal,  470;  Results  of  National  Ant- 
arctic   Expedition  :    I.   Geographical, 

353  * ;  Swedish  Geographical  Society's 

medal  awarded  to,  334 
Scott,  Sir  G.,  remarks  on  ''Problems  of 

the  Upper  Yang-tze  Provinces  and  their 

Communications,"  617 
Sea,  Scientific  study  of  the,  191 
Seals  of  the  Antarctic,  392 
Sechuan — 

Explorations  dans   le  Sseu-Toh*oiian : 
P.  Bons  d'Anty,  211  §,  339  f 

Gorges  of  the,  604 

Province,  China,  589 

Province  of,  Colonial  Report,  674  § 
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Seefried,    Frb.    v.,    Uaterauchung    dee 

HahofloBses,  342  f 
SegODzac,    Marquis    de.    Expedition    in 

Morocco,  564  § 
Seidel,  H.,  Geologische  Aufban  der  deut- 

schen    Marianen-lDsol    Saipan,  233  f; 

Saipan,  die  UanpiinBel  der  deutechen 

Marianen,  233  f 
Selkirk  range — 

Altitude  of  Mounts  Columbia,  Bryce, 
Lyell,  and  Forbes,  Notes  on:  A.  O. 
Wheeler,  328  §,  578 1 
Semple,  E.  C.,  Influence  of  Geographic 

Environment  on  the  Lower  St.  Lawrence, 

342 1 
Senegal — 

Hydrographical      Survey     by     Lieut. 
Mazeran  of  the,  93  ^ 
Senfft,    — ,    Bericht    iiber    den    Besuch 

eioiger    iDselgruppen  der  West-Karo- 

linen,  579  f 
Sennett,  A.   R.,  Across    the    Great    St. 

Bernard,  337  t 
Ser?ia — 

Old  Servia  and  Macedonia,  D.  Dcrok*s 

Map,  Note  on,  32G 

8er?i$2;ny,  J.,  Hainan  et  son  Commerce, 

472 1 
Seton-Karr,    H.    W.,   Flint    Implements 

from  the  Fayum.  457  §,  090  f 
Settlements — 
Siedelungsgeographie :      H.      Fischer, 
114t 
Sfevre  Niortaiae — 

Marais  do  la  S^vre  Niortaise  et  du  Lay 
dn  X-  li  la  tin  du  XVI«  si^le:  E. 
Clouzot,  687 1 
Shaler,  N.  S.,  Comparison  of  the  Features 

of  the  Earth  and  the  Moon,  581  f 
Shantung — 
Gebirgsland  der  Provioz   Schantung: 

W.  Anz,  339 1 
Maps:      Aufnahmen      im     zentralen 
Gebirgsland  dor  Provinz  Schantung : 
W.  Anz,  241 1 
Wirtscliaftsgeographie  Sohantungs 

uDter    besonderei'    BerQcksichtiguog 
des    Eiautsohougebiets :  —  Berens- 
mann,  339  f 
Shari  baain — 

Expedition  Stieber  in  das  Musgugebiet 
unddie  Wasscrstrasse  Garua-Tscbad : 
M.  MoiBel,667§,578t 
Sharp,  \V.,  Literary  Geography,  236 1 
Shaw,  W.  N.,  remarks  on :  **  Meteorology 
of  Antarctic  where  Discovery  wintered," 
391 ;  ''  Results  of  the  National  Antarctic 
Expedition,"  373 
Shemen  Tso  lake,  Tibet,  416 
Shiel  District— 
Batbymetrical  Survey  of  the  Lochs  of 

the,  268 
Biology  of  the  Lochs  in  the,  Notes  on  : 
J.  Murray,  285  ♦ 
Shiel,  Loob,  Catchment  Basin,  Geology  of 

the,  285 
Shigar,  Valley  and  Village  of,  248 


Shokalsky,  J.  de,  on    Areas    in   Asiatic 

Boflsia,  89  (see  aUo  Petrie,  £L  J.) 
Slam — 
Kinedom  of  Siam.     Ministry  of  Asri- 
culture,  Louisiana  Purcbaae  Exhibi- 
tion :  A.  C.  Carter,  690  f 
Photographs  taken  in  the  ProTince  of 
Monthon,    West    Siam:     F.    Adam, 
120 1 
Treaty  between  France  and  Siam,  455  § 
Siberia— 
A  trayers    la    Sib^rie   k   la   reohcrehe 

dAndr^ :  J.  Stadling^,  689  t 
Bcretow  zu  Schiff  zar  .Mundnng  des 

Tas :  A.  Sibirinkoflr,  689  f 
Exploiations     geologiqoes      dana     lea 
regions  aurif^res  de  la  Siberie:  A 
Meister,  689  f 
Frage    iiber  den    Sibiriechen    Seeveg 

nach  Osten :  L.  Breitfuas,  577  f 
Fro7en    Mammoth    in :      O.    F.   Herz, 

689 1 
Glavnyeshiya    Danniya    po     Statiatik 
Naeeleniya  kranavo  Voatoka  Sibiri, 
86  § 
Highlands  of  Siberia,  Through  the :  H. 

G.  C.  Swayne,  86  § 
Khatanga  river,  Kuaaian  Bxpedition  to, 

564  §  '^ 

Maps:   Carte  g^logiqne  de   la  region 

aurin^re  de  la  L^oa  :  A.  Qn^rassimoff, 

348 1 ;  Carte  geologiqne  de  la  r^ion 

aurifei^  d'leniss^i :  A.  Meister,  348  f 

Trans-Siberien :  A  X.  de  Konlomzine, 

107 1,  315  § 

Sibiriakoff,  A.,  Von  Bereaow  za  Schiff  zur 

Miindung  des  Tas,  689  t 
Sicily— 
Fioggia  in  Sicilia,  Sulla  diatribuzione 

della :  F.  Eredia,  104  f 
Sicily,   the   new    Winter    Heaort,   an 
Encyclopasdia  of  Sicily:    I>.  Sladen, 
338t 
Sleberg,   A.,   Uandbuch   der   Erdbeben- 

kunde,  235  f,  320  § 
Sierra  Leone — 

Colony  and  Hinterland  of  Sierra  Leone, 
Some  account  of  the:   F.  C.  Smith, 
231 1 
Photographs  of  French  Guinea  and  :  F. 

C.  Smith,  588  f 
Bailways  io,  458;  Papers   relating  to 

the  Coubtruction  of,  692  f 
Rubber  in,  Colonial  Reports,  692  f 
Sierra  Madre  of  Mexico,  O.  O.  Farring- 

ton's  journey  in  the,  95  § 
Sierra  Nevada — 
Dome  forms  of  Summits,  G.  K.  Gilbert 
on,  461  § 
Sievers,  W.,  Asien,  472  f 
Silver,  S.  W.,  obituary,  465 
Simmersbaoh,  B.,  Steinkohlenbecken  von 

Heraclea  in  Kleinasien,  690  f 
SimmoDs,  A.  T.,  on  Practical  Geography 

in  Schools,  219  § 
Simonds,  C.  B.,  remarks  on  **  Ideal  Topo- 
graphical Map,"  643 
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Simplon — 

Antoar  dn  Simplon :  J.  Oraat,  688  f 

Oavertore  da  Simplon  et  lea  Inti^U 
fran^is :  P.  Girardln,  687  f 

Progress  of  works,  453 

Techniqne  and  treological  stracture,  H. 
Sohardt  on,  672 
Simpson,  R.  B.,  Report  on  Jamma  Coal- 
fields, 210  §,  340 1 
Sinai— 

Excursion  an  Sinai :  C.  Clifton,  6^1  f 
Sind  Valley,  Kashmir,  Note  on  Glaciation 

and  History :  R.  D.  Oldham,  340  f 
Singlemann,  C,  Von    Mossamedes  zum 

Knnene,  230  f 
Skardo,  town  of,  Baltistan,  248 
Skeat,   [W.  W.],  The   Place-names     of 

Hertfordshire,  228  f 
Skeidarar  Joknll,  loeland,  543 
Sladen,  D.,  Sicily,  the  new  Winter  Resort, 

338 1;    and  N.  Lorimer,  More  Queer 

Things  about  Japan,  340  f 
Sleeping  Sickness,  The :  £.  R.  Lankester, 

114 1 
Smith,  E.,  Determination  of  Longitude, 

845 1 
Smith,  F.  C,  Photographs  of  Sierra  Leone 

and    French    Guinea,     588  f :    Some 

acooQut  of  the  Colony  and  Hinterland 

of  Sierra  Leone,  231  f 
Smith,  G.  E.,  Survey  of  the  Anglo-Gtorman 

Boundary  in  East  Africa,  212 
Snake  river,  United  States,  330 
Snow-glare,  Protection  from,  letter  from 

R.  L.  Kennion  on,  468 
Snowy  Cordillera,  Pass  across  the,  621 
Sobat  rirer,  Nile  river,  664 
Soboleff,  L.  N.,  and  W.  E.  Gowan,  Cam- 
paigns against  India  from  the  West  and 

through  Afghanistan,  106  f 
Sokoto — 

Memorial  to  H.  Clapperton  in,  215 
Solfatara — 

Solfatara,    Die,    Eine    geographische 
Studio:  E.  V.  Filek,104t 
Solger,  F. :  see  E.  Esch 
Sollas,  H.  B.  C,  The  Fftce  of  the  Earth, 

by  E.  Suess  :  Translation  of,  113  f,  666  § 
Solomon  Islands — 

Zwfi  Jahre  nnter  den  Elannibalen  der 
Salomo-Inseln :  C.  Ribbe,  318  § 
Somalilaud — 

Yibirs  and  Midgkns  of  Somaliland :  J. 
W.  C.  Kirk,  341  f 
Songhai  Capital  of  Knkiya,  Ruins  of  the, 

Lieut.  Desplagnes'  discovery,  215  § 
Sonne,  0.  C. :  see  Chow,  W.  P. 
Southesk,  Earl  of,  obituary,  465 
Spain— 

Andalousie,  En :  G.  Enstache,  104  f 

Mapa  de  los  Ferrooarriles  de  Espafla  y 
Portugal :  A.  M.  Albert,  238  f 

Prealpes  subb^tiques  an  sud  du  Guadal- 
quivir :  R.  Douville,  575  f 
Sparroy,  W. ;  fee  Hadji  Khan 
Spencer,  J.  W.,  Submarine  Great  CaBon 

of  the  Hudson  River,  180  * ;  Submarine 


Valleys  off  American  Coast  and  in  the 
North  Atlantic,  578  f 

Spitzbergen — 
Early  Dutch  and  English  Voyages  to : 

Sir  W.  M.  Conway,  474  f 
Glacial  outbursts  in,  543 

Sprigade,  P.,  and  M.  Moisel,  Grosser 
Deutscher  Kolonialatlas,  242  f;  Karte 
von  Deutsch-Qstafrika,  349  f 

Spurr,  J.  £.,  Descriptive  Geology  of 
Nevada  .  .  .  and  adjacent  portions  of 
California,  111  f 

Srinagar — 
From  Srinagar  to  the  Sources  of  the 
Chogo    Lungma    Glacier  :     W.    H. 
Workman,  245  ♦ 

Stadling,  J.,  A  travers  la  Silt^rie  k  la 
recherche  d*Andre'e,  689  f 

Stahl,  A.  F.,  Orographisohen  und  geo- 
logischen  Verh&ltnisse  des  Karadag  in 
Persien,  688 1 ;  Routenkarte  von  Zentral 
und  Xordwestlioben  Persien,  348 1 

Stahl,  E.,  Mexikanische  Nadelhulzer, 
244 1 ;  Nordamerikanische  Xerophyten, 
244 1 

Stalactite  cave  near  Triest,  G.  A.  V^rko's 
discovery,  453 

Stanford,  E.,  Compendium  of  Geography 
and  Travel.  Africa  :  A.  H.  Keane, 
108 1 ;  Large-scale  Map  of  the  Peking 
Syndicate  Railway,  584  t  >'  Map  of 
River  Zambezi  from  Zumbo  to  Victoria 
Falls,  584  f 

Stanford,  Edward,  a  Personal  Remini- 
scence: E.  Marston,  581 1 

Stanford  &  Co.,  W.,  Autograph  Hand- 
maps  :  Atlantic  Ocean,  478  f 

Stanley,  H.  M.,  Dois  antographos  de :  E. 
de  Vasconoellos,  236  f 

Stork,  W.  S,  Photographs  :  Fiji  and 
Samoa  islands,  1 19  t ;  Great  Waimungu 
geyser  and  the  New  Zealand  Alps, 
1 20 1 ;  Yosemite  Valley,  California,  1 19  f 

Stovenhagen,  W.,  Skizze  der  Eotwicke- 
lung  und  des  Stondes  des  Kartenwesens 
des  ausserdeutschen  Europa,  314  § 

Steindorff,  G.,  Arch'aologische  Reiso  durch 
die  Libysche  Wiiste  zur  Amons-Oase 
Si\ve,  108  t ;  Durch  die  Libysche  Wu^ta 
zur  Amonsoase,  473  f 

Steiner,  B.  C,  Descriptions  of  Maryland 
693 1 

Steinmann,  G.,  Observaciones  Geoldgicas 
de  Lima  k  Chanchamayo,  343  f 

Sternberg,  F.,  letter  from,  on  Philological 
Results  of  the  British  Occupation  of 
the  island  of  Minorca,  226 

Stewart,  A.  G.,  Some  Recollections  of 
Isabella  Bishop,  236 1 

Stewart,  C.  E.,  obituary,  224 

Stieber,  — ,  Journey  in  the  Shari  Basin, 

567  § 
Stieler's     Hand-Atlas,     None,     neunte 
Lieferungs-Ausgabe  von,  117  f,  243  f, 
478  t  586 1,  699  f 
Stille,  H.,  Geologischen  Linien  im  Land- 
schaftobilde  Mitteldeutschlands,  337  f 
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Stookum,  A.  J.  Tan,  Expedition  in  Dntob 
Guiana,  567  § ;  Vertlag  van  de  Sara- 
macca-Expeditie,  579  f 
Stolpe,  H.  P.,  Cm  eambandef  mellan 
befoiknings  fordelning  och  geologiaka 
bildningar  i  Sverige,  453  §,  687 1 
Btose,  Q.  W.,  Pbyeiographio  Studies  in 

Boutb  Pennsylvania,  694  f 
Straban,  A.,  and  T.  C.  Cantrill,  Geology 

of  the  South  Wales  Coalfield,  688  f 
Stromboli — 
Grater  of,  descriptions  of  various  parts, 
131,  134-188;   Becent  Changes  in: 
T.  Anderson,  123  • 
Sciara  from  the  north-east,  133 
8erra  di  Vancori,  130 
Strupen  glacier,  Outburst  of,  541 
Stuart,  Lake — 
DvL  ho  Stuart    a    I'Oceau    Pacifique: 
A.-G.  Morice,  232  f 
Sturt's   Expedition,  an  Interesting  Dis- 
covery :  J.  Blacket,  331  §,  579 1 
Suanetia — 
In  Western  Suanetia  in   1903 :   J.  H. 
Wigner,  107  f 
Suarez,  Don  P.,  remarks  on  "Explora- 
tion in  Bolivia,"  511 
Submarine  valleys,  180 
Sucre,  Bolivia,  505 
•Sudan — 

Erythr'aa  und  der  Agyptische  Sud&n : 

E.  D.  Schoenfeld,  108  f 
Nouvelles    trouvailles    g^ologiques  au 

Soudan  :  A.  de  Lapparent,  691  f 
Oberfliichengestaltung     von     Kanem  : 

S.  Passarge,  342  f 
Our  Sudan,  its  Pyramids  and  Progress : 

J.  Ward,  691  f 
Politische  Verh'altnisse    im    mittleren 

Sudan  :  —  von  Bfilow,  342 1 
Boches  ^ruptives  rapportees  par  la  mis- 
sion Niger- Be'nou^-Tchad :  H.Hubert. 
230 1 
Sahara,  le  Soudan  et  les  Chemins  de  fer 
Transsahariens :   P.  Leroy-Beaulieu, 
109 1 
SuesB,  E.,  the  Face  of  the  Earth,  Trans- 
lated byH.  B.  C.  SoUas,  llSf,  666§; 
Sur  la  nature  des  charriages,  695 1 
Suez  Canal — 
Suezkanal,  seine  Geschichte,  etc. :  A. 
Ungard,  473 1 
Sni-cho,  Plain  and  city  of,  593 
Sulmona — 

Conquo  de  Sulmona :  M.  Besnier,  575  f 
Suite,  B.,  Decouverte  du  Mississippi  en 

1659. . Ill t 
Sundbarg,  G.,  Sweden,  its    People  and 

Industry,  312  § 
Supan,  A.,  Zum  Abschluss  des  50  Bandes 

von  Petermanns  Mitteilungen,  582  f 
Surrey — 
Thorough  Guide  Series,  Surrey,  south 
of  Epsom,  and  Sussex :   C.  S.  Ward, 
105  t 
Surroundings,  Besponse  to,  A  C^eographic 
Principle :  B.  H.  Whitbeck,  581  f 


Sussex — 
Thorough  Guide  Sorica  :    C.  8.  Ward, 
105 1 
S Wayne,  H.  G.  C.  Through  the  Highlands 

of  Siberia,  86  § 
Swaziland — 
O  caminho  de  ferro   da    SwaziUndia  : 
A.  A.  L.  de  Lima,  231  f 
Sweden— 

Fysiskt-geog^fiska    fi»rnt8attningiuiia 

for  bebyggelsen  inom  D&gra  af  Jamt- 

lands    fjailtrakter  :    O.    Andersaon, 

575 1 

People  and   Indastry  :    O.    Sundbarg, 

312  § 
Population,  Distribution  in  Relation  to 
Geological  Formations,  H.  P.  Stolpe 
on,  453  § 
Sambandet  mellan   befolknings-fordel- 
ning   och    geologiaka     bildningar   i 
Sverige :  P.  Stolpe,  687  f 
Sommernaohtfioste   in   Schweden  :  H. 

E.  Hamberg.  104  f 
Temperature  dans  lea  lacs  su^ois,  Les 
variations  annuellea  de  la:  S.  Gre- 
nander,  228 1 
Switzerland — 

Earthquake  of  April  29,  1D05.  .672 
Geologie  der  Schweiz,   Beitrage  znr: 

J.  Frfih  und  0.  Scbroter,  687  f 
Maps:   Carte  G^n^rale  de    la  Suisse: 
H.    Kummerly,    583  f;     Topograph- 
i6oher  Atlas  der  Schweiz,  697  f 
Becensement  Federal  da  1*^  IMcembre 
1900,     Besultats      statistiques     du, 
687 1 
Untorsuchung  und  Yermeasung  des  in 
der  letzten   Bfickzagsperiode  verias- 
senen    Bodens  des    Hiifi-Gletchers : 
G.  A.  Voskule,  687t 
Sykes,   H.   B.,   Photographs    of  Eastern 

Persia,  352  t 
Sykes,  M.,  Dar-ul-Islam,  85  § 


T. 


Tacana,  Volodn  de.  Breve  noticia  sobre 

el  estado  actual :  E.  Boso,  343  f 
Ta-chang-tze,  North  China,  519 
Tacnl,  Lao  du,  Glacial  outburst  of,  538 
1'ait,  J.,  Medieval  Manchester  and  the 

Beginnings  of  Lancashire,  105  f 
Tai  Tso,  Tibet,  427 
Ta-miao-ho  river,  Manchuria,  297 
Tanaka,  A.,  Limnological  Besearches  in 

Environs  of  the  Bandai-san,  229  f 
Tanakadate,    A.,    Magnetic    Sarvey   of 

Japan,  577  f 
Tanganyika — 
Grand  '^Graben**  dn  Tanganyika  et 
du  Nil    superieur:    A.  J.    W^anters, 
108 1 
Maps :    Tanganyika    Gonoessions,    G. 
Grey's  explorations  and  discovertea, 
349t 
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TATigfinjikA— continued. 

Marine  Fauna  of  Lake  Tanganyika, 
On  the  Origin  of :  W.  H.  IIudlestoD, 
91S,108t 

Zoological  Eesearohes  by  Mr.  Cnnning- 
ton,  566 
Tang-la  pass,  Tibet,  485 
Ta-pa-shan  ranges,  Ohina,  602 
Tarija  town,  Bolivia,  502 
Tarr,  R.  S.,  Hanging  Valleys  in  Central 

New  York  and  supposed  Glacial  Erosion, 

215  §,  694 1 
Tasmania — 

Maps : — Tasmania,  Snrveyor-Generars 
Office.  699 1 
Tate,  H.  R.,  Notes  on  the  Kikuyn  and 

Kamba  tribes  of  British  East  Africa, 

108 1 
Ta-tze-ko,  North  China,  Pagoda  at,  520 
Teal],  J.  H.,  remarks   on   *' Results   of 

National  Antarctic  Expedition,"  370; 

**  Notes  on  Physical  Geography  of  the 

Antarctic,"  383 
Teixeira,    Pedro,    Place-names    in    the 

Travels  of,  C.  E.  Gerini  on,  91  § 
Temperature — 

Oberflachentemperaturmessungen       in 
der  Nordsee :  £.  van  Everdingen  und 
C.H.  Wind,  345 1 
Tenney,  C.  D.,  Geography  of  Asia,  472 1 
Termier,  P.,  Snr  la  continuite'  dee  ph^no- 

m^nes  tectoniques  entre  TOrtler  et  les 

Hobe  Tauern,  686 1;  Bur  la  structure 

generale  des  Alpes  du  Tyrol  k  Touest  de 

la  voie  ferr^e  du  Brenner,  686  f 
Terror,  Mount,  Antarctic,  378 
Tete  Rousse — 

Glacier  de  la,  Outburst  of,  589 

Poches  intraglaoiaires  du  Glacier  de : 
P.  Mougin,  837 1 
Tetens,  F.,   Ueber  Bremens   Bedeutung 

als  Handelsplatz,  324  §,  574  t 
Tewes,  E.,  In  the  Southern  Waputehks, 

474 1 
Texas- 
Gazetteer  of :  H.  Gannett,  112  f 
Thalassology — 

Method  of  Studving :  L.  Marini,  191  * 
Theal,  G.  McC,  History  of  South  Africa, 

109 1,  662  § 
Theiss— 

Regime  of  the,  Hydrogpraphic  Investi- 
gation of,  324  § 
Thoroddsen,    T.,     Bruchlinien    Islands, 

583 1;   on  glacial  outbursts,    542;  on 

Post-glacial  land  connection   between 

the  Fnroes  and  Iceland,  454 
Thoulet,  J.,  Carte  batbym€trique  g^n^rale 

de  rOc^n,  581 1;    Fonds  marins  de 

TAtlantique  nord,  235  f 
ThfiringerwiJd — 

Loiba-Namens  im  Tbiiringerwald,  Yer- 
breitung  des  :  L.  Qerbing,  838  f 
Thwaites,  R.  G.,  Introduction,  etc.,  to  '*  A 

New  Discovery  of  a  Vast  Country  in 

America,"    by    L.    Hennepin,    111  t ; 

Early   Western    Travels,  1748-1846.. 


693 1 ;  New  Voyages  to  North  America 
by  the  Baron  de  Lahontan,  578  f 
Tian  Shan— 
Maps :  Uebersiohtskarto  des  Zentralen 

Tian-Schan:  G.  Merzbacher,  241  f 
Nomadism  of  the,  140 
Peneplain -Bildungen     im    Zentralen 

Tien-Bchsn  ?    M.  Friederichseo,  229  f 
Yorltlufiger  Bericht  liber  eine  in  den 

Jahren  1902  und  1903  ausgefllhrte 

Forschungsreise    in    den    Zentralen 

Tian-Schan :  G.  Merzbacher,  229  f 
Tian  Shan  plateau — 
Physiography  of,  24 
Tibelr- 

Adventures  in :  S.  Hedin,  106  f 
^Eastern,  Lieut.  Filchner*s  expedition, 

562  § 
Exploration  of :  G.  Sandberg,  229  f 
^Exploration    of    Western    Tibet    and 

Rudok :  C.  G.  Bawling,  414  * 
Farther  Papers  relating  to,  339 1 
Geographical  Results  of  Tibet  Mission : 

Sir  P.  Younghusband,  481  ♦ 
n  Tibet  .  .  .  secondo  la  Belazione  del 

viaggio  del  P.  Ippolito  Desideri :  C. 

Puini,84§ 
Journeys  in :  Sarat  Chandra  Das,  106t 
Lhasa:  Account  of  Country  and  li'eople 

of  Central  Tibet :  P.  Landon,  551  §, 

576 1 
Photographs  of  Kashmir  and  North- 
western Tibet:  S.  H.  Charrington, 

479 1 
Photographs     taken    daring     British 

Mission  to  Lhasa :  P.  Landon,  480  f 
Tibet :  the  Country  and  its  Inhabitants : 

F.  Grenard,  106  f 

Tibet  uad  die  englisohe  Expedition : 

G.  Wegener,  85  §,106 1 

Western,    Expedition     under    C.    G. 
Bawling,  295 
Tides— 
Hochseepegel  und  die  Erforschung  der 
Ebbe  und  Flut  auf  hohern  Meere: 
A.  Mensing,  345  f 
Zusammenstellung    einheitlicher    Be- 
zeichnungen    fiir  die  Yertikal-Aus- 
messongen  der  Gezeiten,  345  f 
Tientsin— 
From  Tientsin    to   Peking    with    the 
Allied  Forces :  F.  Brown,  338  f 
Tierra  del  Fuego— 
Glaciers  of,  288 
Indians  of,  287 
Timor— 
Aanteekeningen  oyer  Timor  en  Onder- 
hoorigfaeden:  J.  de  Roo  van  Alder- 
werelt,107t 
Mededeelingen  omtrent  Beloe  of  Mid- 
den-Timor :  H.  J.  Grijzen,  577  f 
Tippur  glacier,  Himalayas,  250 
Tittmann,  O.  H,  Present  Slate  of  Geodesy, 

695 1 
Tobolsk— 
Northern,   A.   A.   Dnnin-Gorkavich's 
notes  on,  455  § 
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Tobolsk — continued. 
Population     in    the    North    Tobolsk 
Province:   A.  A.  Dinin-GaikaTitoh, 
689 1 
Todd,  J.  E.,  and  C.  M.  Hall,  Geology  .  .  . 
of  the  Lower  James  Biyer  Valley,  S. 
Dakota,  112 1 
Togo- 
Festlcgong  der  Westgrenze  yon  Togo, 

231 1 
Uotersuchung  des  Hahoflueses:    Frh. 
v.  Seefried,  3i2  f 
Toit,  A.  du :  see  Rogers,  A.  W. 
Toll,  Baron,  Loss  of,  83i 
Tongking — 
Prix  Tchihatchef,  688  f 
Tribus    sauyages    du     Haut- Tonkin: 

H.  Girard,  229  f 
Visit  to  Tonkin,  Report  on  a :  E.  Baelz, 
106 1 
Topographical   Map,  The  Ideal:   C.  F. 

Cloae,  633  ♦ 
Toponyms — 
Unidentified  Toponyms  in  the  Travels 
of   Pedro  Teixeira   and  Tavemier: 
0.  E.  Gerini,  107  f 
Torres  Strait — 
Bewohner  der  westliohen  Torresstrasse- 
Inseln,  list 
Tower,  W.  8.,  Development  of  Cut-off 

Meanders,  581  f 
Tran-ninh — 

Climat  de  France  sous  les  tropiques; 
plateau  du  Tran-ninh  :  —  Danchaud, 
576 1 
Transbaikalia — 
Maps :    Topographical    Map :    L    M. 
Barannikoff,  241  f 
Transcaucasia — 

Flora  of,  B.  B.  Grinevetaky  on,  220 
Trans-Siberian  railway — 
Trans-Sib^rien,  Le :  A.  N.  de  Koulom- 
zine,  315§ 
Transvaal — 
Geological  Survey  of  the.  Report  for 

1903.. not,  231 1 
Geology  of  Northern  Transvaal :  G.  G. 

Holmes,  342  f 
Glaciated  Luid   Surfaces  in  District 
between  Pretoria  and  Balmoral:  E. 
T.  Mellor,  342  f 
Surveys  in,  459 
Trapezus     and    Amisus,    Asia     Minor, 

Measurements  from,  440 
Travels — 
Hakluytus  Posthumus  or  Purchas  His 
Pilgrimes  Gontayning  a  History  of 
the  World  in  Sea  Voyages,  etc. :  S. 
Purchas,  475  f 
•Triest— 

Stalactite  Cave  near,  G.  A.  Verko's  dis- 
covery, 453 
Triolet  glacier  outburst,  536 
Tripoli— 

Mission  Scientifioue  en  Tripolitaine, 
Rapport:  H.  M.  de  Mathnisieulx, 
342 1 


Tripoli — coniinyed.' 

Vilavet  di  Tripoli  di  Barbexia  nell'  anno 
1902 :  A.  3iedana,  691  f  <- 

Voyage  en  Tripolitaine  en  1903:  Vi- 
comte  de  MathuiaieulXy  281  f 
Tristan  da  Ounha — 

Island    of   Tristan    d'Acunha,    €92  f; 
Further  Gorrespondence  relating  to, 
692 1 
Tropics— 

Glacial  Period  in  the,  H.   Meyer  on, 
333§ 
True,  F.  W.,  Whalebone  Whales  of  the 

North-West  Atlantic,  etc,  235  f 
Trybom,  F. :  see  Petersen,  C.  G. 
Tsana  lake.  Regulator  to,  76 
Tsavo  plateau,  British  East  Africa,  676 
Tsing-Tau,  Mean  yearly  tenciperatiire  of,. 

211 
Tuat— 

Touat,  Le :  —  Nigger,  109  f 
Tnbu  tribe,  Central  Africa,  660 
Tuli  District,  Bock  Paintings  in  :  A.  J.  C. 

Molyneux,  341  f 
Tunari,  Cerro,  Bolivia,  506 
Tunis— 

Cit^  et  n^cropoles  berb^res  de  I'Enfida 
(Tunisie  moyenne) :  E.  T.  Hamv. 
231 1 

Maps:  Carte  de  la  Tunisie  (Servioe 
G^.  de  TArm^X  116  f,  584  f 

Peuplement  Italien  en  Tunisie  et  en 
Alg^e :  G.  Loth,  473  f 

Tuniue  an  d€but  du  XX<»*  Si^ole,  661  §. 
TunsbergdalsbrsB,  Glacial  outburst  of,  541 
Turkestan — 

Glaciation  in,  32 

Mountains  of:  E.  Huntington,  22  *,  139^ 

Mountains  of.  Flora  and  Fauna,  36 
Turkey— 

B^veil  de  la  Nation  Arabe  dans  TAaie 
Turque :  N.  Azoury,  472  f 
Turley,  B.  T.,  Some  Notes  on  the  Biver 

System  of  the  Upper  Liao,  lljtnohuria» 

297* 
Turquan,  Y.,  G^graphie  Ag^icole  .  .  . 

du  D^partement  du  Bhone,  574  f 
Tuscany — 

Boad  in  Tuscany :  M.  Hewlett,  104  f 
Tyler,  W.  F.,  Scheme  for  the  Oomparison 

of  CUmate8,217§ 
Tyrrell,  J.  B.,  Crystosphenes  or   Baried 

Sheets  of  Ice  in  the  Tundra  of  North 

America,  232  f;  On  the  north-eastem 

portion  of  the  District  of  Saskatohewan, 

etc.,  232 1 

U. 

Uahh,  Nan,  Basin,  Lochs  of  the,  280 
Uebelthalfemer  glacier  outborat,  538 
Uganda- 
Climate  of:  J.  H.  Cook,  692  f 
Protectorate,  General  Beport  on   the. 

1904..  not 
Beport  on  the  Uganda  Protectorate: 
J.  Hayes-Sadler,  92  § 
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Uganda— con/^ntMd. 

Uganda  and  its  Peoples:  J.  F.  Cun- 
ningham, 578 1 
Uhlig,  C.,  expedition  in  East  Africa  and 

ascent    of   Kilimanjaro,    92  §,    566  §; 

Glacial  Features  of  Kilimanjaro,  213  § ; 

OstaMkanischen  Expedition  der  Otto 

Stiftnng,  340 1;  Yom  Kilimandsoharo 

zum  Mero,  691  f 
Ule,  W.,  Alter  und  Entstehnng  des  Wiirm- 

Sees,  210  §,337 1 
Uleai  island— 

Ethnographischer  Natnr  fiber  die  Oleai- 
Inseln :  —  Bom,  579  f 
Umlauft,  F.,  Fortschritte  der  geograph- 

ischen    Forschungen  nnd    Reisen   im 

Jahre  1903— Africa,  114  f 
Ungard,  A.,  Der  Snezkanal,  473  f 
United  Kingdom — 

Age  of  the  Last  Uprise  of  the  British 
Isles :  E.  Hull,  104  f 

Geological  Survey,  Summary  of  Pro- 
gress of  the,  228 1 

Sea  Coast  of  the  United  Kingdom, 
Report  on  Observations  on  Changes 
in  the,  104  f 

Survey  Gazetteer  of  the  British  Isles : 
J.  G.  Bartholomew,  105  f 

Wettest  Spot  in :  J.  B.  Getbin^Jones, 
688 1 

Wirtschaftsgeographische  Studien  aus 
Grossbritannien :  S.  D.  Pope8cn,441  § 
United  States — 

Agricultural  Distribution  of  Immi- 
granU :  B.  De  C.  Ward,  693  f 

Black  Hills,  Northern,  Economic  Re- 
sources of  the:  J.  D.  Irving,  S.  F. 
Emmons,  and  T.  A.  Jaggar,  693 1 

Boundaries  of  the:  H.  Gannett,  232  f 

Cyclones  of  high  velocity,  Annual  and 
Geographical  Distribution  of:  S. 
Hanzlik 

Esrly  Western  Travels,  1748-1846: 
R.  G.  Thwaites.  693  f 

Economic   Geology,  Contributions    to, 

lilt 

Geographers,  Early,  of  the  United 
States:  C.  M.  Chester,  581 1 

Geographical  Congress,  Eighth  Inter- 
national :  H.  R.  Mill,  55  * 

G  eological  Survey,  Annual  Report,232  f ; 
Geological  Survey,  its  Origin,  etc., 
lilt:  Geological  Survey,  What  it 
has  done  in  Tweuty-five  Years,  693  f 

Greater  America:  A.  R.  Colquhoun, 
88§,  lllf 

Gypsum  Deposits  in  the :  G.  I.  Adams 
and  others,  lllf 

Hydrology  of  Eastern  United  Ptates, 
Contributions  to  the:  M.  L.  Fuller, 
232 1 

Internal  Commerce  of  the:  Prof. 
Hauser,  676  § 

Itfaps  :  Scarborough's,  478 1 ;  United 
States,  including  Territories  and  In- 
sular Possessions,  etc. :  F.  Bond,  116  f 

Negro  Population  in  the,  880  § 


United  States — continued. 
Pilot  Charts,  119  f,  243  f,  352 1,  479  f, 

587 1 

Reclamation    Service,  Proceedings  of 
First  Conference  of  Engineers  of  the : 
F.  H.  Newell,  232  f,  329  § 
Topographic  Atlas,  Work  on  the,  694 1 
Vengeance  of  the  Rain  Gtods:  H.  R. 
Mill,  579 1 
Unyoro,  Map  of:  R.  C.  R.  Owen,  Note 

on,  296 
Upham,  W.,  on  the  Hudson  oaSon,  180 
Ural— 
Becherches    g^logiques   et    p^trogra- 
phiques   sur  TOnral    du  Nord:   L. 
Duparc  et  F.  Pearce,  687  f 
Recherches  g^ologiques  faites  en  1902 
dans  rOural  du  sud:  —  Konious- 
chevsky,  575  f 
Third  journey  in  the  Ural :  R.  Savelief, 
575  t 
Urema  river,  Portuguese  East  Africa,  65 
Uruguay  river.  Survey  and  Navigation 

OD,  568§ 
Usambara  railway,  460  § 
Ussher,  W.  A.  E.,  Geology  of  the  country 
round  Kingsbridge  and  Salcombe,  105  f 
Utah- 
Colossal  Natural  Bridges  of,  694  f 

V. 

Yallentin,  R.,  Notes  on  the  Falkland 
Islands,  96  §,112 1 

Van  der  Stok,  J.  P.,  Etudes  des  pheno- 
m^nes  de  mar^e  sur  les  Cdtes  N^erland- 
aises,  575  f 

Yanutbergho,  H.,  La  Corse,  ^tude  de  geo- 
graphic humaine,  337  f 

Yasalo,  D.,  on  eruptions  of  Stromboli,  128 

Yasconcellos,  E.  de,  Dois  autographos  de 
H.  M.  Stanley,  236  f 

Yatna  Jokull — 
Glacier,  Iceland,  542 
Journey  across,  by  T.  S.  Muir  and  J.  H. 
Wigner,  209 

Yegetation  types — 
Yegetationsbilder :  G.  Karsten  und  H. 
Schenck,  244 1,  588  f,  700 1 

Yerko,  G.  A.,  discovery  of  stalactite  cave 
near  Trieet,  453 

Yemagt  glacier  outburst,  587 

Yesuvius — 
Demi^re  Eruption  du  Y^uve :  A.  Brun, 
575 1 

Yetlefjord  glacier,  Norway,  542 

Yezey,  0.  E.,  Tourist  Guide  to  the  West 
Indies,  344  f 

Yictoria — 
Antiquity  of  Man  in  Yictoria  :   J.  W. 
Gregory,  233  f 

Yictoria  chaio,  Bolivia,  501 

Yictoria  Falls- 
Photographs  of:  L.  Pedrotti,  244  f 
Physical  History:  A  J.  C.  Mdyneux, 

40* 
Spray  clouds  and  the  lainbows,  53 
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Victoria  Land — 

Climate,  366;  DiBoovery,  374;  Glaciers, 
359;  MouDtaiDS,  376 
Victoria  NyaDza — 

Level  of  Lake  Victoria,  On  the  Varia- 
tions of:  H.  G.  Lyons,  110 1 

Shrinkage  of,  75 

Volcanic  formations  on  coast,  92 
Viedma,  Lake,  Patagonia,  290 
Vienna — 

Alton  Fluesterrassen  bei  Wien :  F.  X. 
Scbaffer,686t 
Vignaud,  H.,  ^tude    critiques  sur  la  vie 

de  Colomb  avant  ses  ddcouvertes,  581  f 

Maison  d'Albo  et  les  Archiyes  Colom- 

biennes,  346 1 
Vigoni,  P.,  Per  il  Benadir,  341  f 
Villatte,  M.,  Le  raid  da    Commandant 

Lnperrine  k  travers  le  Sahara,  231  f 
VilleloDgue,    P.    de,    De    la   Sangha   k 

rOubangui,  108  f 
Virginia — 

Gazetteer  of:  H.  Gannett,  232  f 

Political  History  of  Virginia  daring  the 
Reconstruction :  H.  J.  Eokenrode,  1 12  f 

West,  Gazetteer  of:  H.  Gannett,  233 1 
Vistula — 

Maps:    Veranderung    im    Miindungs- 

gebeit  der  alten  Danziger  Weichsel 

(Petermanns  Geo.  Mitt.),  477  f 

Vizcarra,  Anthracite  coal-seams  near,  623 

Voeltzkow,  A.,  Berichte  iiber  eine  Reise 

nach  Ost-Afrika,  etc.,  340  f 
Voinot,  Lieut.,  A  travers    le    Mouydir, 

691 1 
Voit,  F.  W.,  Contribution  to  Geology  of 

German  South-West  Africa,  577  f 
Volcanoes — 

Carte  aathentiqoe  des  Volcans,  Proposi- 
tion de  dresser  une :  E.  Reclus,  345  f 

Gipfelkronungen    yon    Vulcankuppen : 
O.  Lang,  345  f 
Vollkommer,M.,  Die  Quellen  Boarg^ignon 

d' Anyilles  f&r  seine  Kritische  Karte  yon 

Africa,  230  f 
Von  den  Steinen,  K.,  Diocionario  Sipibo, 

343 1 
Voskale,  G.  A.,  Untersuchung  nnd  Ver- 

messung  des  in  der  letzten  Rfickzugs- 

periode  Verlassenen  Bodens  des  Ilfifi- 

Gletchers,  687  f 
Vredefort    Mountain-land  :    G.    A.    F. 

Molengraaff,  691  f 

W. 

Wadai — 

Dar-Ouadai :  —  Julien,  110  f 
Waddell,  L.  A.,  Lhasa  and  its  Mysteries, 

551  § 
WRgner,  B.,  Portugiesisch-Gainea,  109  f 
Wahab,     R.    A.,    remarks    on    **  From 

Srinagar  to  the  Sources  of  the  Chogo 

Lungma  Glacier,"  266 
Waite,  P.  S.,  The  Annual  Rise  and  Fall 

ofthe  Nile,  109 1 
Wak-wak  Lslands — 

Identification  of,  G.  Ferrand  on  the,  98  § 


Wales- 
Geology  of  the  Soath  Wales  Coalfield : 
A.  Strahan  and  T.  G.  Cantrill,  688  f 

Walker,  Lake,  North  Alaska,  95 

Wallace,  W.,  Award  to,  560 

Wallher,  D.  J.,  Ueber  Ebtitstehung  and 
Besiedelung  der  Tiefseebeokeix.  235  f 

Waputehki,  Sonthem,  In  the :  £.  Tewes, 

474 1 
Ward,    G.    S.,  Thoroagh    Guide    Seriea 

Surrey  and  Sussex,  105  f 
Ward,  J.,  Our  Sudan,  its  Pyramids  and 

Progress,  691  f 
Ward,  R.  De  C,  Agricaltural  Distribution 

of  Immigrants,  693  f 
Warming,  E.,  Fauna  of  Banks  on  Coast 

of  North  Sea,  325 
Watson,  W.  J.,  Place-names  of  Ross  and 

Cromarty,  105  f 
Watts-Jones,  Captain,  Work  in  China,  590 
Wauters,  A.  J.,  Le  gprand  *'  Oraben  "  da 

Tanganyika  et  du  Nil  sup^rieur,  108 1 
Weale,  B.  L.  P.,  Manchn  and  Muscovite, 

87  § 
Weatner — 

Weather   Influences:     E.    G.    Dexter, 
475 1 
Wegener,  G.,  Tibet  and  die   englische 

Expedition,  85$,  106  f 
Weisgerber,  F.,  Trois  Mois  de  Campagne 

au  Maroc,  67  § 
Wellcome's  Photographic  Exposure  Record 

and  Diary,  835  § 
Wesenberg-Lund,  C,  Cm  en  nulevende  i 

yore    S0er   indelokket    marin    arktisli 

Istidsfauna,  581  f 
Wessely,  E.,  Topographic  des  Faijam  in 

griechisoher  Zeit,  230  f 
West  Indies — 

Land  and  Sea  Mammals  of  Middle 
America  and  the  West  Indies :  D.  G. 
Elliot,  233 1 

Tourist  Guide  to :  C.  K  Yezey,  344  f 
Whales— 

Of  the  Antarctic,  894 

Whalebone    Whales   of   the     Western 
North  Atlantic,  etc.:    F.   W.  True, 
235 1 
Wheeler,  A.  O.,  Notes  on    Altitude  of 

Mounts  Oolumbia,  Bryce,  Lyell,  and 

Forbes,  328  §,  578  f 
Whirlwinds — 

Roleet   Taction    des    Tourbillons:    J. 
Brunhes,  235 1 
Whitbeck,  R.  H.,  Response  to  Sunound- 

ings,  A  Geographic  Principle,  581  f 
White,  F.,  On  the  Khami   Bains,  near 

Bulawayo,  341  f 
Wieohel,  H.,  Yolksdichte-Schichtenkarte 

yon    Saohsen    in    neuer   Entwurfsart, 

574 1 
Wiedmann,  M.,  Kurden  in  Nord-Meso- 

potamien,  690 1 
Wigner,  J.  H.,  In  Western  Suanotia  in 

1903 . .  107 1  (MS  a2M>  Mnir,  T.  S.) 
Willcocks,  Sir  W.,  The  Nile  in  1904.. 

578t,663§ 
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Williams,  A.,  The  Romance  of  Modern 
Exploration,  114t 

Willis,  B.,Eecent  Geomorphological  Work 
of,  679 

Wilson,  £.  A.,  Distribntion  of  Antarctic 
Seals  and  Birds,  892  * 

Wind,  C.  H. :  see  Everdingen,  E.  van 

Woeikof,  A.,  Sommerlicbe  asiatiscbe 
Luftdruck-Minimum,  472  f 

Woemer, — ,  Karte  desGelilndes  zwisoben 
Kebobotb  und  Gibeon  Sowie  der  Helio- 
grapbenlinie  Windbuk-Gibeon,  584  f 

Wolkenhauer,  A.,  War  die  magnetiscbe 
Deklination  Tor  Kolumbns  erster  Beise 
naob  Amerika  tatsiicblich  unbekannt? 
475 1 

Wolkenhauer,  W.,  Aus  der  Gescbichte 
der  Kartograpbie,  234  f 

>Vollebaek,  A.:  see  Petersen,  C.  G.  J. 

Woodward,  S.,  remarks  on  "  Notes  on  the 
Physical  Geography  of  the  Antarctic," 

.     383 

Worcestershire  — 
Place-names :  W.  H.  Duignan,  471  f 

Workman,  W.  H.,  From  Srinagar  to  the 
Sources  of  the  Chogo  Lungma  Glacier, 
245  * ;  Lettt-r  from,  oh  Temperatures 
and  Glacial  Beservoirs,  683 ;  and  F.  B., 
Through  Town  and  Jungle,  106  f 

World- 
Ancient  Map    of   the  World:    H.   B. 

Hulbert,  580t 
Chart  on  Meroator*8  Projection  showing 

submarine   cables  and   connections : 

U.S.  Hydrograpbic  Office,  588  f 
Map  of  the   World    on    the  scale  of 

1 : 1,000,000,  Beport  of  Committee,  59 
Maps :     Johnston's    Commercial    and 

Library  Chart  of  World  on  Mercator*s 

Projection,  585  f 
Time  Chart  of  the :  E.  Cowell,  242 1 
W^ander- Years    round  the  World:    J. 

Pinnock,  114t 
World  of  To-day  :  A.  B.  H.,  Moncrieff, 

696 1 
Wurm  See- 
Alter  und  Entstebung  des  Wfirm-Sees  : 

W.  Ule.  210  §,  337  f 

X. 

XiNANTECATL    ou    Volcsu    Ncvado    do 
Toluca :  E.  OrdoRez,  578 1 

Y. 

Yaloub,  J.,   El  Viaje  de    la   Uruguay 
344  t 


Yamdok  Tso  lake,  Tibet,  488 
Yang-tze — 
Exploration    da    haut   Yang-tse'  :    H. 

GervaiB-Courtellemont,  105 1 
Problem    of    the      Upper     Yang-tze 
Provinces  and  their  Communications : 
C.  C.  Manifold,  589  • 
Yate,  A.  C,  Photographs  of  Mahommedan 

Cemetery  near  Malir,  479 1 
Yavi,  Bolivia,  500 
Yorkshire — 
Underground    Waters  of   North-West 
Yorkshire,  A.   B.   D  worry  house,  on, 
670 
Younghusband,  Sir  F.,  Geographical  Be- 

sults  of  Tibet  Mission,  481  * 
Yun-nan — 
Bail  way  from  Burma  through,  616 
Voyage  an  Yun-nan :  G.  Courtellemont, 
339 1 
Yun-nan  Fu,  China,  614 
Yun-yang  city,  China,  596 


Z. 

Zacapu — 
Volcanes  de   Zacapu,  Michoacan:    £. 
Ordonez  and  F.  Prado  y  Tapia,  578  f 
Zambesi — 
Geysers  or  Hot  Springs  of  the  Zambesi 
and  Kafue  Valleys:    D.    Ferguson, 
341 1 
Maps :  Biver  Zambezi  from  Zumbo  to 

Victoria  Falls :  £.  Stanford,  584 1 
Victoria  Falls,  Physical  History  of  the  : 
A.  J.  C.  Molyneux,  40  • 
Zangwi    river,  Portuguese  East  Africa, 

65.66 
Zichy,  Grafen  E.,  Dritte  Asiatiscbe  For- 

scbungsreise,  576  f 
Ziegler  Arctic  Expedition,  570 
Zimbabwe- 
Great    Zimbabwe  and    other  Ancient 
Buins  in  Bhodesia :  B.  N.  Hall,  405  * 
Great  Zimbabwe,  Masbonaland :  B.  N. 
Hall,  473 1 
Zoogeography — 
Nulevende   i    vorc    S0er    indelukket 
marin  arktisk  Istidsfauna  :  C.  Wesen- 
berg-Lund,  581  f 
Zuai  lake,  Abyssinia,  M.  le  Bonx's  Tisit 

to,  676 
Zufallfemer,  Glacier  of,  outburst,  537 
Zululand — 
Geological  Survey  of  Natal  and  Zulu- 
land,  Beport :  W.  Anderson,  341 1 
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Alps,  Map  illustratiDg  Railway  Comma- 
uioatioQ  throneh  the,  655 

GlencullinaDd  Dhulongh,  Ireland,  Sketch- 
map  of,  175 


Scottish    Lochs,    Bathymetrical    Snrfej, 

Dilate,  Shiel,  and  EUt  Lochs,  352 
Sheil  District,  Index  ICap  of  the,  269 
Stromboli,  sketch-map,  125 


Asia,  Central,  showing  E.   Huntington's 

Bontes,  25 
Asia    Minor,  Ptolemy's  Map,  and  map 

illustrating  paper  hy  H.  S.  Cronin,  432 
Chili  Province,  Sketch-map   illustrating 

journey  by  J.  Hedley,  588 
Himalayas,  Sketch-map  showing  route  of 

Bullock    Workman    Expedition    from 

Srinagar  to  the  Chogo  Lungma  Glacier, 

352 


Japan,  Sketch-map  showine    position  of 

Nii  Shima  Island,  5S2 
Lhasa,   Sketch-map    showing    Route    of 

British  Expedition  to,  588 
Liao  River  System,  Maochuria,  Sketeh- 

map  illustrating  R.  T.  Torley's  paper, 

298 
Tibet,  Western,  Part  of,  from  Surveys  by 

C.  G.  Rawliog  and  A.  J.  Hargreaves,  480 
Upper  Yang-tze  Region,  Blap  of  the,  700 
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Egyptian  Sudan  and  Abyssinia,  showing 
W.  N.  MoMiUan's  routes,  244 

Gorongoza  and  Sheringonia  territories. 
East  Africa,  showing  R.  L.  Reid's 
mates,  120 

Rift  Valley  and  Western  Latkipia,  show- 
ing C.  W.  Hoblcy's  routes,  293 


Rudolf,  Lake,  Region  west  of,  showing 
route  of  East  African  Syndicate  Expe- 
dition, 588 

Unyoro,  Uganda,  Sketch-map  showing 
route  of  R.  C.  Owen,  352 

Victoria  Falls,  Zambezi  River,  Plan  of,  43 


AMERICA. 


Andes,  River  System  of  the,  illustrating 
J.  W.  Evans'  paper,  67,  69 

Bolivia,  Sketch-map  illustrating  explora- 
tions by  Drs.  Steimmann,  Hoek,  and  v. 
Bistmm,  588 


Hudson  River,  Submarine  Great  Cailon 

of  the,  Sketch-map,  181 
Peru,  Sketch-map  of  Part  of,  700 


ANTARCTIC. 


Antarctic  Res^ions,  Part  of.  showing  Lines  1  National  Expedition.  Approximate  Distri- 
of  Equal  Magnetic  Declination,  357         |       bution  of  Rocks  collected  by,  :^77 
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ILLUSTBATIONS  AND  DIAGRAMS. 


EUBOPR. 


BenNevi§,Corrieof  Allt-a-Mhuilinn,8how- 

inf;  site  of  glacier  at  end  of  April,  452 
Scottish  Lochs — 

Eilt,  Loch,  looking  east,  277 

Hhiel.  Loch,  from  high  ground  at  head 
of  loch.  273 

Shiel,  Loch,from  Prince  Charlie's  monu- 
ment, 271 
Btromboli— 

Crater  from  above,  131 


Strombol  i— continued. 
Crater  from  the  west,  1889..  134  ;  1891 

..135;  1895.. 136;  1904. .137 
Explosion,  Early,  later,  and  advanced 

stages,  138 
Sciara    from    north-east,     1888..  132; 

1904.. 133 
Sea,  View  from  the,  135 
Serra  di  Vancori,  130 


ASIA. 


Chili  Province,  North  China — 
Eu  Lung  Shan  (Cavern  hill),  on  Lan 

river,  522 
Leng  Kou,  Scene  just    after  passing 

through,  showine  carts,  517 
Lung     Wang    Miao     (Dragon    King 

temple),  on  Lan  river,  523 
Passenger  boat  on  Lan  river,  521 
Potala   temple  at  Jehol,  facsimile  of 

Potala  at  Lhasa,  519 
Sba  Ho  flowing  through  pass  at  Leng- 

Kou,  515 
Srinagar  to  Sources  of  Chogo  Lungma 

glacier — 
Cho^o  Lungma  glacier,  Snout  of,  250 
Chogo  Lungma,  View  down,  showing 

winding  moraines,  254 
Edge  of  a  crevasse   at  top  of  ice-fall, 

258 
Haramosh  glacier,  252 
Ice-Iake,  section  of  the,  with  ice-wall 

on  further  side,  258 
Indus  valley,  typical  view  in  the,  246 
Lambardar  of  Arandu  and  his  wife,  250 
Lateral  ice-wall  of  black  ice,  Section 

of,  252 
Oasis  on  talus,  246 
Peak  of  17,814  feet  ascended  in  1902 

..262 
Riffelhom  slope.  Base  camp  on,  254 
Snow-capped  s^rac  of  black  ice  near  edge 

of  glacier,  2f;2 
Tibet,  Mission  to  Lhasa — 

fiamtso  lake  and  Bhutan  range,  484 
Dotha,  Frozen  waterfall  at,  488 
Everest,  Mount,  from  Kbambajong,  484 
Lhasa  council,  492 
Lhasa  from  Ba-Mo-Bi,  Panorama  of, 

490 
Potala  at  Lhasa,  490 
Potala  from  Ba-Mo-Bi,  492 
Yamdok  Tso,  488 
Tibet,  Western,  and  Budok— 

A  lung,  Kangu  range  in  the  distance, 
416 


Tibet,  Western  and  Budok— con^iwuec/. 

Arport  Tso,  416 

Beach-marks      formed     by     receding 
water,  418 

Deasy  group,  looking  north  from,  418 

Huping  Tso,  422 

Khoo  valley  above  Noh  village,  424 

Kiang  plain,  416 

Scenery  of  Western  Tibet,  416 

Shemai  Tso,  422 

Yak,  Wild,  424 
Turkestan  Mountains — 

Ak  Sai  basin  east  of  Cbatar  Kul,  29 

Art  shepherds  on  the  borders  of  Bu- 
khara, 145 

Bagai,  or  national  game  of  the  Khir- 
ghiz,  151 

Chinese  Turkestan,  Mountains  of,  look- 
ing east  from  Botmanak  pass,  33 

Glacial  lake,  elevation  over  11,000  feet, 
in  the  Yak  Tash  basin,  31 
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prootOesi  ir  packed  wet. 

Absorb      very      tlltla 

tDOlstupe,    and    ap* 

therefore    alwayi 

llEbt. 


PORTABLE    WOOD 

AND 

IRON    BUILDINGS. 

To  Boit  an;  Climnte  or  Sitnatioji. 


SUNOALOW  REBIDENCeS,  COTTAGE  HOMES, 

SANATORIA,   COTTAGE    HOSPITALS, 

REVOLVING  SHELTERS.   ETC. 

Kennels,  Poultry  Houses,  and 
appliances  of  every   description. 


Manufacturers.  NORWICH,  England. 


PRISHATIC      BINOCULARS. 

g  dCDE.  miign.liaiiion         £0    0    0 

S  tiin'^"  nuiiiiiticiiion.wkh  wheel  cnollon    £7    6    0 

o  „  , £7     6    0 

■  J  .,  ,.  ..  ..  £S  10    0 

For  portabllKy,  acatncu  of  dtilso,  siza  of  field, 

■nd  sharp  dcflnlUoo.  Ihcy  ar*  unrivalled. 


TO  BE  OBTAIKID  OF  AJ 


.  HICH-OLAH  OPnOIAKa. 


NOTICE. 


INSTRUCTION  FOB  INTENDING  TRAVELLERS. 

Vndtr  Ou  authority  of  Of  Cbtmofl  oftli»B.GJB. 
AnMigeflMnta  h>T«  been  tnsde  for  the  liubniation  of  Id  tending  tnvellen  in  the  fiJlowing  waloiKda  >- 
SorTerlnK  ^nd  Mapping,  indadiDg  the  fixing  of  podtlou  bj  A«t(oiKimic«l  OIwuhbHimm     By 

Mr.  E.  A.  ButEa,  r.H.i.B.,  Map  Cantor  of  the  Sodet;. 
Qeology,  inoluding  practical  treiDingin  theflald,     Dndei  the  mperinlendMiMof  tlwDifMlw- 

OttierBl  of  the  Qeologiotil  gorrej. 
Botuij.    Under  tbe  mpOTlntejideiioe  of  the  Director,  Bojal  (Hrdena,  Kaw. 
Zoology.    Bt  Dr.  B.  Bowdles  Bbabps,  Natnial  Historr  Mimnin,  Sooth  Kerudngtcn. 


HeteoiologT. 

Ontfltn  

The  leMOD*  are  gi  von  on  day*  and  at  hounananfred  between  the  Inatmotra  and  the  pnpiL 
-    " .... ^ofSel 


le  Tmvellen'  HmIQi  Bnnaa. 


for  the  leMmia,  at  2i.  6d.  for  each  hoar*!  lea 


],miiit  bs  pieriontlyiiroonTedattheCMBoeaof  theSuuietj. 


The  India  Rubber.Gutta  Percha,&  Telegrapli  forks  Co^Ltd. 


"  4 


n 


tut. 


DYNAMOS,    MOTORS,    SWITCHBOARDS,    CABLES, 

Wiru.       Ba,tt«Ti«a.       InraUtors.       C^ftrlMna.       Arc  Laapa  >ud  PitUv^s. 
Iiutnuaeiita.       Torpedo  Appkratna. 
INDIA  RUBBER  *  Hoeea,  Driving  Bands,  Steam  Packing,  Bheet,  Yalrea,  Waahen,  Bufin, 
TnbiDg,  Solid  Cord,  E>pnng>,  Shoe  Solaa,  MaU,  Brake  Blooka,  Wheel  Tyrea  tbr  Oaha, 
Carriagee,  Cycles  &a..  Boiler  Coveting,  Football  Bladden,  Lawn  Tenuia  ^lla,  MooUad 
Goods  to  any  pattern. 

WATEBFKOOF    OABJCXVTS    AVS    FABBIC8. 
EBONITE  :  Sorew  Btopp«n, sheet, Toblng, Bod,  Pnmpa,B&ttei7CeUt,In*alat(n, 
and  Surgical  Applianoee.     Speoialitiee  for  Ghemioal  works. 


•S^TTA  £ERC^1^c 


Golf  Balls,  Tailing,  Belting,  Bnoketa,  BoMoa  foi  Flax 


BIRUIHOHAll ;  II,  MuUn«n  Gmet. 

BKADFOBDi  1.  TaoOeU  BnlldlDn,  Hnulnc^. 

BRISTOL;  M,CknStnM. 

CARDIFF :  FIrImI  Chambgi^  Bdis  Dock*. 

DUBLIN  t  11,  St.  Andm  StreM. 

SLASOOW :  8,  BDcbuuo  atn«. 

■  "'■"»""'     M,  CMlta  Street. 


LIVBRPOOL:  I.. 

HASCUESTER;  I, .„..,. 

KKWCAffTUCON-TYNH: ;  IS,  WaMDU  Bold. 
FORTSHOOTH  ;  ts,  mgt  Street. 
■""■'""""■     ~8,  AngolfitmrL 


BRISBANE;  Edwud  fitiH*. 

BUKKOS  ATRliS ;  C*U>  BeonogiilMa,  IM  aad 

BDLAWAYO  (RHODESIA)i  WlUnKfabr  Ball 

CALCUTTA  :  1-1,  FaltUt  Ftua. 

CHKISTCHDRCHIHX):  m,C«balBtoHt. 

DURBAN  (NATAL) :  113,  Wot  fitnM. 

UELBOURNBi  »«,  Fllnden  SDeet. 

'•~—' ■  -ii,QiHen'iBiilldiiici,'WIlIluiBtt««L 


:HCW.A.):i; 
(IT ;  m,  Oi 


SHEFFIELD :  : 


FRANCE :  Offiei»-t7,  Bl 


nrd  Beb*aaBol,PAUa. 
trsrb-PEBSAK  ^tlBHI-Ob*). 

Works :  SILVERTOWir,  LONDOK,  E. 
Head  Offices  ft  Warehouses :  100-106,  Cannon  Street,  LOin>OH,E.C. 

Telecnphlc  ArMieMM    Offleei :  "SiLTuaui,  Lohdiw."    Woke;  "OaATHLTn.  Lonea.' 


Gary's  Travelling  Sets  of  Surveying  Instruments. 


;  CARY,PORTER, 

LTD., 

7,    PALL    MALL, 
LONDON,  S.W. 


class  nieodolites. 
Sextants,  ArUflclal 
Horizons,  Barome- 
t«rs  (Merenrtal  and 
Aneroid).  AstroDO- 
mloal  Tolesoopes. 
Plane  Tables,  Bino- 
culars, Compasses, 
etc,  ete. 

Specially  made  for 
the  Boyaj  Geogra- 
phical Soflietr. 


adtsbubkhentb. 


COOK'S  TOURS  TO  NORWAY,  Etc. 

CONDUCTED    PARTIES. 

WESTERN  NORWAY.— LiNlTlag  over;  Tneaday  and  Saturda;,  IS  guin«aa. 

THE  FJORDS,  LAKES,  and  MOUNTAINS  of  NORWAY.— Leaving  Jane  6.  20,  Jul;  4,  eto., 

18  guinea!. 
SOUTHERN  and  WESTERN  NORWAY.— LMTing  ireekly  dariag  July  and  Angnat,  20  guloeM. 
CAPITALS   Of  DBNHARK,   SWEDEN,   and    NORWAY.— t^aving  June  19,  July  17,  and 
Anguit  14,  36  gtiiaeaa. 
Inoluaive  fares,  providing  tratel,  hotela,   ezounioQB,  leee,  tzaastoTt,   conveysnoe  of  baggage, 
oondnotor,  eto. 

INDEPENDENT    TOURS. 

By  the  prindptl  Bailira;,  Bteamthlp,  and  Carriage  routee  to  the  NORWEGIAN   FJORDS, 
NORTH  CAPE,  and  all  parta  of  SCANDINAVIA,  ivilh  or  witboat  hotel  accommodaUon. 

PLEASURE    CRUISES. 

Leaving  at  n«quent  intervab  thiwighnQt  the  seawD  bj  the  following  flr»t-elaai  ateamert  :— 
"VECTIS,"    -OPHIB,"    "DDNVEGAN    CASTLE,"  "MIDNIGHT    SUN."  " BT.  8UNNIVA," 
"EAGNVALD  JABL,"  and  "VEGA." 
Dtteriptivt  lUuttnOed  Pngraatmit,  aith  Mapt,  tte.,  of  all  tht  above  arrangemmUt,  free  on  apptiadion. 


COS.  ooo^  «c  sosr, 

LDDGATE  CIBCDS,  LONDON,  AND  BRANCHES. 


ADMIRALTY  CHARTS. 


ASKI&ALTT    AQBNT    (BT    AFFOINTMSNT), 

OPPICIAL  CATALOOUB  OF  CHARTS  (380  paceB},  Is.    An  Abridg-ed  CaUtlOKue  of  Cbartl  Uld 

Nautical  Books  (Tree  on  Mpplleatlonl. 

BpMaoh  BBtabUstunUlt-ll,  KINO    STRBBT,  TOWKR    HIL.L,  B. 

MOnCB.— F«a««nrlTlii>araulloDud  iioD*<al«ac«  oT  Bbiponocn,  C*pUI]>a,  ud  olban,  All  Naw  loimALTi  CEAan 
tlul  OUT  be  pnbliUMd  fhm  time  lo  ttma  tn  nsUd  (nrr  UondaJ  In  the  SMf^itii  OaHtU  lUul  UajFif t  UM  ODp*c*  T  i 
In  tlia ^<|>r><iu  ffOHlte  whI  UrfXtUlt  meUa  AmnuryeTRj  FtUilt.  m  p*c«  I;  ud  In  the  Ustid'i  IFhUv  Aw^V 
luitm  eTeiT  FrldiJ,  on  Mft  3  or  Conr.  Tm  mw  mm  nmcUd  Adulnlt)'  ClurU  are  alio  DoUd  In  tM  foll«wln> 
Waaklr  ">■  UoiiUilj  Jooinila;  lU  agrm,  tMrplat,  Jte  Sum  and  SUfpimg  (Jatcricon  AHHni),  JU  MwHoal 
JTrvaniu,  n<  etegraptiieal  Jmmal,  Aa  ShifpAg  Wertd.  T%<  Vai^ificr.  Hka  Army  and  Natni  CkroKidt.  Iht  Stemm 


BOOTS    FOR    EXPLORERS. 


DOWIB    &    MARSHALL 

(■■IBMMMd  MM) 

Have  tot  many  jmh  made  a  ipeoUl  ttaij  of  the  ntrioni  kindi 
of  boot!  reqnijed  for  dUTerent  elimatea,  ud  the;  have  had  the 
graHfioatloD  of  pleoaing  many  Travellera,  Inelndtng  nemben 
of  the  B.Q.B.,  from  the  time  of  Dr.  John  Bkeof  AtoUe  nnown  to 
Sir  H.  M.  Stanley,  the  African  Explorer. 

Oetmtrf  Oiittomert  iJiovld  tend,  at  auida  (o  laaiwrww—l,  « 

pair  0/  old  booli  and  mUjmm  </  Oa  /ttt. 

Only  the  beat  hajid-sewn  Boots  ara  mad*. 


466,   WEST    STRAND,    LONDON. 

<3  doofi  from  Trafidgar  Sqime.) 


▲DTBBTI8XMENT8. 


ROYAL   OEOaRAPHICAL   SOCIETY. 

THE    80CIETY'8~PUBLICATION8, 

THE  GEOGRAPHICAL  JOURNAL.  lafaed  monihly.  DeUveied  free  to  ftU  Fellowi ;  priei 
to  Koo-FeUowi,  2t. 

JOURNAL    OF    THE    ROYAL    GEOGRAPHICAL   SOCIETY    (OLD     SERIES), 

100-1880.    60  volQiDM,  8yo.    Price,  to  Non-FeUowa,  £1  p«r  toL  Mtt  i  to  PoOowe,  lit.  p«  ipoL 

PROCEEDINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY  (OLD  SERIES; 

1866-18T8.    n  Tolomea,  8to.    Id  parta,  to  Non-PeUowi,  U.  i  to  PeUowi,  Od.  par  pMt. 

PROCEEDINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY  (NEW  SERIES^ 

onmliti  of  14  TcdiuuM,  eztendlng  firom  1879  to  1893. 
laoh  ▼olnme  ooven  on  an  aTongo  840  pagaa,  the  aelling  price  being  l8t.  per  ^olinDe.    Tbeee  mitawom  eoiMttfealo  *  i 
of  tzploratlon  and  geogrephfcal  work  In  aU  parts  of  the  world.     In  the  14  Tolmnae  tliere  §n  aome  SM  wu§t 
nmnerona  illnatrations  of  characteriatio  aoenery  in  the  leaat-known  parte  of  the  world.    It  ie  beltorod  tkat  a  ( 
eel  of  the  I^roomdUngt  woald  be  a  yaloable  addition  to  pnblio  librariee  and  other  tnetttotloiM,  widle  auui; 
IndlTldnAla  might  wiah  to  hATO  the  Tolomee.    The  aerlee  to  now  oflBered,  boond  in  cloth,  aX  £•  per  Mi. 

SUPPLEMENTARY  PAPERS. 
In  addition  to  the  Ftoeeedingt,  the  Society  has  laaned  fbnr  Tolmnee  of  **  Sopplenentaiy  Papen^**  oootnlnlBg  *  Imp 
immber  of  Memoira  and  Marratiree  of  conaidentble  length,  beeldea  aereral  raloable  BibUograpblea.    Thmm  mm  beaoll 
iir  half  price,  £2  for  the  foor  Tolnmea.    Theee  contain  OTor  80  Mapa  and  nnmerooe  Dloitratlona. 

HINTS  TO  TRAVELLERS.— The  eighth  roriied  edition,  edited,  under  a  Oommittee  of  the 

Oooncil,  bw  JoBv OoLxa,  rjuA.a.,  late  MapCorator  and  Inatrador  to  the  Sodelj.  Price  18e.Bet8;  to FUlov^ al  thi 
Honee  of  the  Society,  lOt. 

TRIGONOMETRY— PLANE  AND  SPHERICAL.  With  the  InveetigatloD  of  eome  of  the 
more  important  FormaUB  of  Practical  Attronomy  and  Snrveyiog.  Specially  arranged  for  the  nee  of  Stndenta  attrndlet 
the  Boyal  Qeographical  Society 'a  course  of  instruction.  By  B.  A.  Besvu,  r.B.A.8.,  Map  Curator  and  Inacroctor  to 
Practical  AstroDomy  and  Surveying.    Price  bt.  nett. 

HINTS   ON   OUTFIT  FOR  TRAVELLERS    IN   TROPICAL   COUNTRIES.    Bj 

CiULBLia  FoBBBS  Habfobd,  m.a.,  m.o.    Price  U,  3d.  nett. 

CATALOGUE  OF  THE  LIBRARY  OF  THE  R.G.S.    Edited  by  Dr.  H.  R.  Miu..    Prieo^ 

to  Fellowa,  2«.  6d. ;  to  Kon-Fellowa,  U,  nett. 

THE  YEAR-BOOK  OF  THE  SOCIETY.    Iitiied  annually,  and  aent  gratia  to  Fellowa  on 

eppUoation  to  the  Chief  Clerk,  1,  SayUe  Bow.  London,  W. 

SYLLABUSES    OF    INSTRUCTION    IN    GEOGRAPHY.    L  In  Elementary  Sohoob. 

II.  In  Secondary  Schoola.    Single  copiee  gratto  oo  application  at  1,  Sayile  Bow,  W. 

EXTRA    PUBLICATIONS. 

THE  FIFTY  YEARS*  WORK   OF   THE   ROYAL  GEOGRAPHICAL    SOCIETY. 

9y Sir OLBMBm K.  Uammmam, x.o.b.,  v.B.a., PreaUent.    16f  pp.    Price, to Non-Fellowa,  St.  nett;  to F«lWwiili.iiL 

THE  LANDS  OF  CAZEMBE.  LACERDA'S  JOURNEY  TO  CAZEMBE  IN  ma 

Tranalated  and  annotated  1^  Captain  R.  F.  Bubtov.  SYl  pp.,  with  Map.  Abo  Jcmmtj  of  tbo  Pombalivii  P.  /. 
Baptiata,  and  Amaro  Joe6.  acroae  Africa  fVom  Angola  to  Tette  on  the  Ziamheee.  Tranalated  by  B.  ▲.  Baa])f&  Aad  a 
JMinwil  of  the  Jonmey  of  MM.  Montelro  and  Oamltto.  Bf  Dr.  C.  T.  Bbul  Price,  to  Noo-FUlowa^  Ic  Mtt;  to 
Fellowa,  a«.  6d. 

THE  PAMIRS  AND  THE  SOURCE  OF  THE  OXUS.  By  HIa  EzoeUenoy  Lord 
CuBaov  OF  Kbolbrob.  83  pp.  royal  Sro,  with  manj  llimtratlona  and  large  new  Map  of  the  Pamlra.  Prtoib  boond 
In  half-can;  to  Non-Fellowa,  U.  nett ;  to  Fellowa,  St. 

THE    TOPOGRAPHY  OF  THE   BATTLE   OF   PLAT^A.    By  G,  B.  Geuhdt,  n.A. 

Price,  bonnd  in  half-calf;  to  Kon-Fellowa,  U.  neU  i  to  Fellowa,  2$.  Cd. 
NOTES   ON  THE   KURIL   ISLANDS.    By  Oaptain  H.  J.  Show.    8fo»  88  pp.,  with  two 

large  Charta,  rerieed  1^  Captain  Svow.    Price,  in  boarda,  to  Noo-F^llowe,  4f .  nett ;  to  Fellowa,  St. 

EASTERN  PERSIAN  IRAK.    By  General  A.  Houtum-Sceihdlib.    8to,  182  pp.,  with  Map. 

Price,  to  Kon-Fellowa,  St.  nett ;  to  Fellowe,  St. 

A  JOURNEY  ON  THE  UPPER  MEKONG,  SIAM.    By  H.  WARnrorcMi  Bmtth.    Sixty 

Illnatratlona  and  three  Mape.    Price,  to  Kon-Fellowa,  U,  Sd.  nett ;  to  Fellowa,  4t. 

SUPPLEMENT     TO     THE     BIBLIOGRAPHY     OF    ALGERIA,    FROM    THE 

XABLIEST  TIME  TO  1896.   By  Sir  LAmsar  Platvau,  k.o.m.«.  Price,  to  Kon-Fellowa,  St.  nett;  to  FoUowa,  l8.adL 

MAP  OF  THE  KARAKORAM   HIMALAYAS.    In  two  sheets,  with  text    By  Sir  W. 

Mabtiv  Cohwat,  m.a.    Price,  to  Kon-Fellowa,  St.  nett ;  to  Fellowa,  St.  Sd. 

HISTORICAL  ATLAS  OF  THE   CHINESE   EMPIRE.    By  E.  L.  OxxHiiAif.    Prieaw 

to  Koo.Fellowa,  SOt.  nett ;  to  Fellowa,  I7t.  Sd. 

SURVEYING    AND    EXPLORING    IN    SIAM.    By  Jambs  MoGabtht.    Laige  Ifi^  of 

Siam  and  many  llloatrationa.    236  pp.  Sto.    Price,  to  Kon-Ftollowa,  lOt.  Sd.  nett ;  to  Fellowa,  St.  Sd. 

THE  DISTRIBUTION  OF  RAINFALL  OVER  THE  LAND.    By  Dr.  A.  J.  HKuniw 

Bov.    Price,  to  Kon-Fellowa,  St.  nett ;  to  Fellowa,  St.  6d. 

ON  THE  RESULTS    OF   A  DEEP-SEA   SOUNDING    EXPEDITION    IN   THE 

KORTH  ATLAKTIC  DUBIKQ  TU£  SUMMER  OF  1899.  By  B.  &  Pbau,  MJsar.ai.  WHh  Volta  oa 
Temperature,  Deep-Sea  Depoaita,  kc,  Bj  Sir  Johh  MusaAT,  K.O.B.,  v.a.1.  Price,  to  Kon-Fdlowa,  St.  nett;  S» 
Fellowa,  St.  6d. 

ARCTIC  PAPERS  FOR  THE  EXPEDITION  OF  1875.    A  seleotion  of  Fapera on  Azotio 

Oeography  and  Kthnology.  Reprinted  and  preeented  to  the  Arctic  Bxpedition  of  1S7S,  hj  the  Prerident,  OoncQ,  and 
Fellowa  of  the  Royal  Geographical  Society.    Price,  to  Kon-Fellowa,  tt.  Sd.  nett ;  to  Fellowa,  St. 

THE  ANTARCTIC  MANUAL,  FOR  THE  USE  OF  THE  EXPEDITION  OF  xgox. 

Edited  bj  Gauaoa  Mureat,  voua.    SOa  pp.  royal  Sro.    Price,  to  Kon-Fellowa,  ICt.  nett;  to  Fellowa,  lOt. 

JOURNEY  TO  LHASA  AND  CENTRAL  TIBET.  By  Sabat  Chakdra  Dab,  oxm. 
Edited  by  the  Hon.  W.  W.  RooxhuIh  Mapa  and  Illnatratiooa.  SSS  pp.  Sro.  Pnoe,  bound  in  doth,  to  Kon-FUlowi^ 
lot.  Sd.  nett;  to  FeUowa,  Tt. 

NEW  MAP  OF  THE  RIVER  CONGO,  in  Ten  Sections  on  Five  Sheets.    Scale  1 :  500,000 

is  milee  ss  i  inch).    Bj  the  Rev.  Qbobob  Oukvbu..     In  email  portfolio,  with  Menocandun.     Prka,  to  Kcs- 
rellowa.  lot.  nett. :  to  Fellowa.  St. 

ON  RECENT  CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF  THE  FLOOR  OF 

THE  KORTU  ATLAKTIC  OCEAK.    By  Sir  Johv  Mueeat,  K.C.B.,  v.s.a.,  and  B.  K.  Pbau,  M.nt9r.c.B.    Pttoe,  10 
Noo-FeUowe,  St.  nett ;  to  Fellowa.  2t.  Sd. 


Z905  ISSUE  JUST  READY. 

The  Statesman's  Year- Book. 

Statistical  and  Historical  Annual  of  the  States  of  the  World,  for 
the  Year  1905.  Edited  by  J.  Soott  Kbltib,  LL.D.,  Secretary 
to  the  Boyal  Geographical  Society.     Crown  8vo,  lOs.  6d.  net. 

The  fitatifltieal  and  other  informatiQii  in  the  new  issue  of  the  Tear-Booh  for  1905  has  been 
thronghoat  brought  up  to  the  Litest  available  date,  in  some  cases  to  the  end  of  1904.  Many  im* 
prorements  and  additions  have  been  introduced.  Turkey  has  been  largely  rewritten,  particularly 
the  portions  relatine  to  its  political  condition,  the  army,  and  the  Bagdad  railway.  The  section 
dealing  with  the  Chinese  army  has  been  thoroughly  rcYised,  while  the  Chinese  dependencies, 
especially  Tibet,  are  given  separately  and  more  fully  than  formerly.  The  Anglo-French  Conyen- 
tion  of  1904,  affecting  Frenon  and  British  Colonies,  Siam,  Egypt,  and  Morocco,  has  been  kept 
oonstantiy  in  view ;  while  the  unceasing  administrative  rearrangement  of  French  West  Aftrioan 
pooiessions  has  this  year  involved  much  alteration.  The  space  devoted  to  Germany  as  a  whole, 
especially  education,  has  been  increased,  while  that  given  to  the  small  German  Stotes  has  been 
shortened.  The  island  of  Formosa  has  now  a  separate  section  under  Japan.  The  commerce  of 
Australia  is  g^ven  under  the  **  Commonwealth "  collectively,  exclusive  of  Inter-State  trade, 
in  addition  to  the  trade  statistics  of  the  various  States.  The  section  relating  to  the  Bulgarian 
army  has  been  rewritten,  and  the  statistics  relating  to  Bumania  have  been  much  extended.  The 
Philippine  islands  are  more  fully  treated  than  formerly.  Mr.  Fred  T.  Jane  has  thoroughly  revised 
and  rearranged  the  Navy  sections  of  the  various  States  on  a  simple  method,  which  will  give  a  clearer 
and  more  intelligible  idea  of  the  real  strength  of  the  different  navies.  He  has  also  compiled  two 
interesting  tables,  one  showing  the  losses  sustained  by  the  Bussian  and  Japanei e  navies  in  the 
present  war,  and  the  other  showing  the  penetrative  power  of  the  missiles  used.  There  are  tables 
dealing  with  the  resources  of  various  parts  of  the  Empire,  and  mans  and  diagrams  showing  (1)  The 
New  Naval  Distribution  Scheme;  (2)  Army  Divisions  of  the  United  Kingdom;  (3)  Bail  way  Schemes 
in  the  Near  East;  (4)  New  Frontiers  in  South  America ;  (5)  Cotton-growing  Areas  of  the  World,  with 
diagrams ;  (6)  Wheat-growing  Areas  of  the  World,  with  diagrams ;  (7)  British  Meat  Imports  from 
Afaroad,  with  diagrams.    These  are  some  of  the  new  features  of  the  1905  issue. 

TIMES,-^**  Few  books  can  be  said  to  be  indispensable.  But  among  the  limited  number  to  which 
this  praise  can  be  given  room  must  unquestionably  be  found  for  the  Siate9man*$  Year-Book," 

MAOMILLAN  &  CO.,  Ltd.,  LONDON. 

Price  2s.   6d.   nett. 
TO  FELLOWS  OF  THE  SOCIETY,  is-  6d. 


MAP   OF  TIBET 


AND 


The  Surrounding   Regions. 

New  Edition. 
Compiled  from  the  latest  information,  and  brought  up  to  date. 


ROYAL  GEOGRAPHICAL  SOCIETY, 
1,  SAVILE  ROW,  LONDON. 


CELLULAR. 

THE    HEAI.THIBST 

Shirts  and  Underwear. 


Robert  SMtt,Lt(l.,24,(!neenVictoriaSt.,E.C. 
Oliver  Broltars,  Ltd,,  41!,  Oiford  SI.,  W. 


DR.  J.  COLLIS   BROWNE'S 
CHLORODYNE- 


COUGHS, 

COLDS, 


ASTHMA. 
BRONCHma 


THE  ORiaiNAL  AND  ONLY  OBNUINB. 

n'fTT  /\13/^TkTrW1i'     ^  uliDttWd  by  lbs  proleuloD  to  ba  Uu  moit  wondnfU  (nd  falubtoM 


eSHlD^T  Gbeclu  ud  unati  thoM  loo  aft«  tiU]  dlKueo ;  Dlpbtharla,  FhW. 
Croup,  Affile. 

CHLORODYNE     D^sJnW.^."'™   "^  ""^"•^  ««1  i.  n«  o=D-  v^t^  m  chotor*  «i 
~       ~  of  Bpllepir,  Hyatertk,  Palpitation,  aad 


The  lUiutralad  LohAih  Newt  of  Sept  28,  ISQS,  •*;•— 

"in  vcnaikrd  whlcbitnglc  mddlclne  1  slionld  pnferioukg  ibnwl  with  mr,  u  llkalr  (o  b*  moM  nMnllr  OKltal. 
nlief  of  ■  licgB  number  of  almpk  iHmaalo  formB  lu  ben  nnauaeuitUoa." 

None  gennlne  without  the  worda  "  Df.  J.  ColUs  BrOWne'S  Chlorodytie  '  on  the  itunp. 
OverwhelmiDg  Medical  teetimouy  Kooompaniea  BMh  bottle. 

OF  ALL   CHEMISTS,  Is.  l|d.,  28.  9d.,  and  48.  «d. 

Sole  Manufacturers:  J.  T.  DAVENPORT,  Ltd.,  LONDON. 
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YOST 

THE  TYPEWRITER  for  BEAUTiFUL  WORK. 

MEAD  OFfiCfc.  50  Holborn  Viaduct .  London. fc. 


THE    DEADLY    MOSQUITO. 


1)1^' I  Is  "II  ll  nlBclcnt  to  UT  FnlKtIoii  framlbsHtaqDltoBluaiRDnboomelHa  A  ] 

|^*''^C'^^S  ihown  to  be  uamuDluud  onlrbT  ■Ms<qulIo."—nnEi,S«pMDilK'i  30,1)04.  i^J 


r««  from  cmrballe  und  Mbn  d«lrt«rkttu  Ingndlftnli.    Od*  AppLJullon  to  ib«  upoved  puu  iffcKdi  prottcUcm  for  boara. 

DTsliubla  Tot  boaplUi  dh.  ind  ibonld  bt  Id  Uia  kit  of  all  ripcdlUimi.    Pmucu  fnn  Ilia. 

MmKITO   SRUH  !•  muufuUirad  undw  awwt  wipiniHHn  In  th*  trndloato'i  am  taftaratary,  and  la 

put  IB  In  tarn  ataaa.    Praprlatara— 

AVnXZTO  BTHDICATB,  Z^TD..  e,  Onftt  PortUad  StrMt,  U>H3>OM. 

•nui  IT  mwa  *(■>  BKDoaina  ifniwaiiit. 

H.B.— ADUttlntwtMlniiDdliulnKUn  bink1M.«Uttal— "THS  HOaQUlTO  k.'SU  WtlKCYSa.'l  k3KJ^-% 'WM.T 
will  l»  xnt  ftw  ID  *Pi  p»  ^CT^T^'^*^''  ^  ^^^^^.^^^^^ 
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PIGGOTT  BROTHERS  & Co.Lti 


TENTS  AND  CAIP  EQUIPK 

Of  eyery  deacriptjoa. 

Special    Lightweight,     Waterpt 

Tents  for  Exploring  expedition 

Folding    BedltMdj,  Tftblw,  Cbl 

Hoiqaito  CDrtaini.  Blaepisg  Bm 

KilbB^,  WkUrptoof  CloUiiai 

Portable  Cooking  App&ru 
Canteen  B,  Stoves.  Flit 
Water-coolare.  Tool  Ck 
Camp  Kian terns,  Air-tl 
Trimka. 


Wriie/or  Our   Tent  and  Or 
Egvipmeiil   Calaiog^K*. 

57,    68    &    59, 
Bishopsgate  St.Witho 
LONDON,    E.G. 


Connoisseurs  of  Tobacco  are 
requested  to  give   Player's 

Navy  Mixture  a  Trial. 

It  is  a  Mixture  invented 
by  the  proprietors  of  Player's 
Navy  Cut  (itself  a  Tobacco 
with  a  world-wide  reputa- 
tion), and  all  pipe  smokers 
will  find  it  a  source  of 
Pleasure  and  Delight. 

SOLD    IN    TWO    STRENGTHS— 
MiJd,  1/8  per  i-Ib.  tin,  5d.  per  oz. 
Medium,  1/6  per  i-Ib.  tin,  4id.  per  oz. 

John  Player  &  Sons,  Nottingham,  will  forward  testing  samplei 
post  free  to  applicants  mentioning  this  paper. 


ADYEBTISBMENTS. 


XT 


PAPID  TRAVEL  IN  LUXURY. 


Great 

Central 

Railway. 


JtL 


Through 

Express 
Corridor 


ServiceSe 


TT 


BETWEEN 

London  (Marylebone),  Leicester,  Not- 
tingham, Sheffield,  Huddersfield,  Hali- 
fax, Bradford,  York,  Manchester,  etc. 


BETWEEN 

Newcastle,  Sunderland,  York,  Notting- 
ham, Leicester,  Banbury,  Oxford,  Win- 
chester, Southampton,  Bournemouth, 
etc.,  making  direct  connections  with  the 
Principal  Watering  Places  and  Inland 
Towns  in  the  South  and  South-West  of 
England. 


BETWEEN 
Leeds,  Halifax,  Huddersfield,  Sheffield, 
Nottingham,   Leicester,   Bath,  Bristol, 
Exeter,  Torquay,  and  Kingswear. 


BETWEEN 

Liverpool,  Warrington,  Manchester, 
Sheffield,  Hull,  Grimsby,  Lincoln,  Yar- 
mouth, Harwich  with  direct  connections 
to  other  Towns  in  the  Eastern  Counties. 


BETWEEN 

Manchester,  Sheffield,  Nottingham, 
Leicester,  Reading,  Tonbridge,  Folke- 
stone, Dover. 


EACH  EXPRESS  is  VESTIBULED,  and  has  a 
BUFFET  CAR  available  for  FIRST  and  THIRD 
Class  Passengers. 

SAM    FAY,  General  Manager. 


ADVEBTISEMBNTS. 


READY 
for  all   emerg^encies. 

lENCO 


Beef  in  moat  Tie  original  aad  only  ^eauine  K»ep»  any  tima, 

ooneentrated  form.  Liibig  Compmy'i  Extract.  Any  etimate. 


THE  FINEST 

PHOTOGRAPHIC     PLATES 

FOE  THE   USK  OF 

TRAVELLERS    AND    EXPLORERS 

ABK   THE 

SCHLEUSSNER^ 

(Ordioaiy,  laoohromatic,  "  Yiridin,"  and  *'  Special  Bapid.") 

Ai  it  tatified  by  Ike/ol/ouHng  among  many  other  te»limonia2$  roetived  by  Jh.  Sehleuuner: — 
AcUng  nndv  InslructlaiiB  of  ProroHot  Chun  (chief  of  tbs  Oenun  Deep  Su  EipedllLon).  Uit  gcDlleiiUili  who  mtubi 

to  tba  pbolognphlD  work  wroU  on  March  1],  1103,  u  follawi :— 

-or  all  the  pWUt  which  I  qhuLiIioh  o(Dr.  SchLeDiiur.  of  Fnnkfbrt^n-Miln,  nn  bj  ftr  tba  bwi.    TkUBclnlo 

ttwjpuHd  throDgb  llie  troplul  Atlantic,  U1117  wen  foe  mnnlbi  In  Uw  AoUrctlc  ud  tben  brUinc  montlw  thcj  wm 
pinly  DMtb  Had  pirtl;  Hnih  of  ibe  Bquator  In  Ihv  IndUn  Ochu,  ud  lor  1  Iwg  Urn*  lAn  ibt  Eipnllilan  tnanisd,  ihoe 
pUtca  w«™  Hill  In  good  order.  .  .  .  Thi  Ann  of  Dr.  Schltnimor  wu  «l«o  ewiMoeLy  larrfiil  in  citrylng  oat  my  ipicUl 
futmctlun*  TQg4rdlog  th«  pukftge,  botb  UiaLde  uiil  outALde,  mid  t  wloli  Eo  expreu  mj  penoiul  thuika  lo  Dr.  SchleHUHC." 

Tbeie  pUtea  may  be  abtainpd  from  Photo  Dealers,  or  ^m  the  Bole  AgenU  for  Qttmi  Britein : — 
4,  10,  A  12,  OLD   SWAN   LANE,  LOHDOH,  B.C. 


ADTEBTIBXmNTB. 


ZTli 


HOTEL 


ETROPOLE 


44 


LONDON 

Admittedly  the  most  comfortable  hotel  la  Butope.** 


Offers  mieqaalled  acoommodatlon  ftnd  real  comfort  and  Inxnrj  in  every  detaiL  Knmeioiu 
dngle  and  doable  Bedroomi»  with  or  without  private  Bathroom,  etc.,  attached ;  alao 
Suites  of  Private  Apartments,  varying  in  accommodation  from  Bedroom  and  Sitting- 
room  to  princely  soites  comprising  Drawing,  Dining,  and  Beoeption  Booms,  with  Bed- 
rooms, Dressing-rooms,  Bathrooms,  etc.  The  Beetanrant  is  available  for  uon-resideuts. 
Table  d'hote  Breakfast,  Lnncheon,  and  Dinner;  also  Service  k  la  carte.  Perfect 
cuisine  and  wines.    Moderate  charges. 

NEW  ILLUSTRATED  TARIFF  SENT  ON  APPUCATION. 


Telegraphic  Address:   " Metropole,  London." 


GRISONS.    SWITZERJLAND 


6000  feet  above  Sea-kreL 


Splendid  VHnter  Resort 
greatest  Medical  Authorities. 


Recommended   by  the 


HOTEL    SEEHOF.       FIRST-CLASS    HOTEL. 

Finest  situation  in  Arosa  on  the  Lake.  Specially  adapted  for  English  visitors  during  the  winter 
season.  Electric  light  and  central  heatingthroughout  Mew  drawing-room  and  billiazd  room  with 
English  sad  French  billiards.    (The  only  English  billiards  in  Ait)sa.) 

CURUNQ    RINK    IN    FRONT    OF    THE    HOTEL.  8KATINQ    AND    TOBOQQANINa 

For  Pro9peotu9  and  att  parUeular$  apply  to  the  proprietor — 

P.    WIBLAND. 

Ttftognphle  AddiMi  >-^8nBOF,  Abota." 


BALE. 


II 


HOTEL  VICTORIA." 

(Quite  near  Central  Railway  Station.) 


First-class  Family  House  of  old  reputation.    Lately  quite  renewed.    Fine  Large  Hall,  New  Salon, 
and  Conversation  Booms.    Restaurant    Electric  light  and  central  heating  in  whole  hoase. 

NEW    BATH8.        LIFT.        GOOD    CUISINE.        MODERATE    CHARQEa 

Managed  by  the  Proprietor— Paul  Otto. 


. 


AUSTBIAK  HEALTH  RESORTS,  SPAS.  HIGH  MOUNTAIN  HOTELS.  MAQNIFICKNT  MOUNTAIN  AND 
LAKE  SCENERY.        EXCELLENT  HOTELS  AT  MODERATE  PRICES. 

THE    AUSTRIAN   TRAVEL   &   INFORMATION    BUREAU, 

86.     PICCADILLY,     LONDON,     VI. 

(^Under  the  Direction  of  the  Secretary  ofStatg,) 
GItm  foil  Information  regarding  TraToI,  Prices.  Hotel  AccommodAtlons.  and  arrange*  Itineraries  and  Periodical  Tonrv 
•t  reduced  rates.    For  the  late  Spring  and  Summer,  apeclally  recommended,  the  Tarloua  health  leaorts  on  the  Arlberg  rail- 
way In  the  Inn  Valley,  in  Southern  Tyrol.  Salxburg.  Upper  and  Lower  Austria,  the  Semmering,  Corinthia,  Styrla,  and  the 
Adriatic,  besides  ths  great  renowned  Bohemian  Baths.      Pamphlets  sent  post  free.      W  LITE  or  CALL. 


THE     TRUSTEES     EXECUTORS    AND     SECURITIES 
INSURANCE    CORPORATION,    LIMITED, 

ACT  A8  EXECUTORS  AND  TRUSTEES. 
nhwmm  and  flTRONO  rooms  to  bb  lbt. 

Head  Offlee:  WINCHESTER  HOUSE,  OLD  BROAD  STREET.  \A^\^^^^  ^5U. 


ADTSBTIBiaiBin& 


ROMUK 


(SANITARY) 


POLISH. 


Polishes, 

Preserves, 

and 

Purifies 

Furniture, 

Floors, 
Linoleum, 


Special  Kinds 

for 

Glase  and  Brown 

Boots, 

and 

Brown  and  Blaok 

Harness, 


Higbly  Conoentrated.  Use  Little  and  Rub.Ushtly. 

In  Tliu,  8d.,  ed..  1b.,  and  Sa.,  Brairwtaor*. 

"  RONUK,"  Ltd,  Portslade,  near  Brighton. 

London  DwOt:  86,  YORK  ROAD,  LAMBETH,  8.E.        ManohHtor  Depot :  286,  OEANSQATE. 


HERBERT  BLOCKLEY,  '"''rr"  LUND  &  BLOCKLEY 

(lAte  VXNSB,  DstabUohod  1801). 

Watch  &  Clock  Makers 


"A 


tiu  R.  c.  s.  Waitrtirki  iiMij.ck> 


41.  DUEE  STREET,  ST.   JAUES'S,  L019DON'. 
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The 

Geographical 

Journal 

nreinsnro  the  Pbocexsivos  or  Teg  Botai  Oeooiuifhicai.  Bociett. 


SUMMARY   OF   CONTENTS. 
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The  PraUco)  of  Um  Upper  Yu^-Ue  The  AlexanderXimUnE  Expeditioa 
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C.  Re^n«ld  Enock'e  Joumen  in  Peru.  '  OlrittiKr* 
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Prasideut  R.O.!J.      . 
The  Ideal   Topoi^Kphlcal    Map.      I 

Uajor  C.  F.  Ci-iiSB,  C.M.G.,  R.I';. 
GluewHu :  His  Ge<«raphy  and  Maps.  Geocrapblcal  Llieratnre  of  dw  Hoatb  . 

By  EvwABD  Hbawiioj>,  M.A.  '■'■' 


Alpine  Railways  and  IntenuUional  Com- 
merce.   By  A.  J.  tSABQEST 


NewMapa 
Maps  wd  IU1 

TlTLE-l-AOE,  COXTSKTS,  IkDEX,  ETC.,  TO  VOL.  XXV. 


PnBUSHZD  nroEs  the  Authobitt  of  the  Coukou. 
Edited  bt  tee  Secketabt. 


LONDON: 

THE  ROYAL  GEOGRAPHICAL  SOCIETY,  I,  Savile  Row; 

KDWARD  STASFOr.D.  13,  13  AXn  14,  Loco  Acrb,  W.C. 
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HENRY  SOTHEPAN  &  C( 

Bookselleps,  Bookblodeps,  &  Pabllsbera 

TO  HIS   MAJESTY   THE  KINa 

OnuliL  [iflSHTS  FOR  PBITiTB  B00KBDTKR8  AID  PDBUe  DISTITin 
m  vnoA,  TH»  courniBB,  AMxaiOA,  Am  aBmoAP. 

MONTHLY   CATALOQUE   OF  sleOHD-HAHD    BOOKS,    POST  FRi 
UBRABIES  PURCHASED,  VALUED,  OB  ABRAHOED  AMD  CATALO 

Tiligyilim  IMiiM   BiiriiBW.LMmaK.    OoAn— Vnoon  tad  A  B  0.   Tili^boni    P.O.Cimu.11 

140  STRAND,  W.O.,  AND  87  PICCADILLY, 


ART    DEPARTMENT. 

John   Bale,  Sons,  &   Danielsson,   1 

83-91,  GREAT  TITCHFIELD   STREET,  W., 

Publishers,   Printers,   Chromo-Litliographers,    Lini 

Half-tone  Process  Block  Makers, 

TO     THX     BOTAIi     QBOOBAFHICAIi     800XXT7, 

Boy*I  MediMtluid  Ohimrgioal  Society,  Biitiah  MoMnin,  Antbropotogioal  Soeiefy,  Zoologk 

Mid  nnmoroiw  other  Scientific  Societies. 


NEAR   THX   BBITI8H    HUBEUH. 

KINGSLEY    HOTEL 

(TBKPBSAirOB) 

HART    STREET.   BLOOMSBURY    SQUARE,    LON 

TUi  Will  ■pnhitoi  aad  OMUMdtow  Hotol  wlU,  it  to  btlterod,  moot  tho  raqvlnmoDtf  of  tbooo  wbo  derfrt 
ooBTwtoMii  and  oAvsatifM  of  tho  loffer  modorn  Ueaiiitd  bowto  at  modmto  thatgm, 

VMssBgsr  Lift.         Blseirio  Idght  hi  all  Booms.         Bath-rooms  on  orsr 
8pm9tou9  Difdug,  Drmting^  WHHmg,  Beading,  SmMmg^  amd  BitUafrd  Booms. 

ALL  FL0OB8  FIBEFBOOP.  PBBFEGT  BAKITATION.  HIOHT  PORTER.  TBLRPE 

BBDROOM8   FROM   8a.  TO   68.  6d.   PBR   NIGHT. 

iBdviTS  oksrge  for  Bedxooaii,Atkendsiioe,  Table  d'  H6te  Breakfast  and  Disner,  from  S/6  to  10/ 

Full  Tariir  and  Testimonials  on  Application. 
Totographto  AddroM ;  "Bookcbavt."  Ixwdow. 


DINNEFORDS 


The  Physician's  Co 
Qotttt  Rheumatic 
aad.Qrayelt 


Safest  and  most  Qentie  Medicine 
for  Infants*  Children*  Delicate 
Females,  and  the  Sickness  of 
Prefnancjk 


MAGNESI 


DINNEFORDS 

MAGNESIA 


The   Universal    Remedy  for   Acidity 
Stomach,  Headache,  Heartburn,  Indi 
Sour  Eructations,  Bilious  Affections 


